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1.0 Introduction

This report provides a conservative curie inventory for the balance of the Waste Tank Farm for use with
performance assessment modeling.  Evaluation and characterization activities were conducted in
accordance with WVDP-403, "Characterization Management Plan for the Facility Characterization Project"
(CMP)(1).

The approach used to evaluate the balance of the Waste Tank Farm and generate the inventory estimate
involved the following steps:

• Collection and evaluation of existing/historical information and data;
• Determination that additional data was needed to be collected to construct the inventory

estimate;
• Collection of additional data;
• Preparation of dose-to-curie computer models; and
• Application of a conservative set of scaling factors to the modeling results yielding a

conservative radioisotopic inventory for the units.

2.0 Balance of the Waste Tank Farm Description

The balance of the Waste Tank Farm refers to the equipment, piping, and structures, located within the
fenced-in area known as the Waste Tank Farm not previously characterized as part of the Supernatant
Treatment System (STS) Valve Aisle and Waste Storage Tanks 8D-1, 8D-2, 8D-3 and 8D-4.  The balance
of the Waste Tank Farm would therefore include the Sludge Mobilization System, High-Level Waste
(HLW) Transfer System, the STS Support Building, the Waste Tank Farm legacy pipelines, the permanent
ventilation system, equipment shelter, the Con-Ed Building, and the Tank 8D-2 M-8 Riser Pump Pit. 
Reference drawings are provided in Appendix A.

The Waste Tank Farm is located approximately 300 feet north of the Nuclear Fuel Services (NFS)
Process Building.  The Waste Tank Farm facilities were constructed in the 1960's for storage of aqueous
wastes generated as a by-product of spent nuclear fuel reprocessing operations.  These aqueous waste
streams were principally generated from the solvent extraction process performed in the extraction cells
where dissolved nuclear fuel, an aqueous waste stream containing uranium, plutonium, and fission
products, was contacted with a mixture of tributal phosphate and n-dodecane to separate the uranium and
plutonium from the fission products.  The fission products in the aqueous waste stream were transferred
to Tanks 8D-2 and 8D-4 in the Waste Tank Farm for storage.

2.1 HLW Transfer System (Transfer Trench and Pits 8Q-1, 8Q-2, 8Q-3, and 8Q-5)

The HLW Transfer System is composed of three pump pits, a diversion pit, and the Waste
Transfer Trench (see Figure 1).  The HLW Transfer System directly supported HLW processing
activities associated with the transfer of HLW waste from the Waste Tank Farm to the Vitrification
Facility.

Pump Pits 8Q-1, 8Q-2, and 8Q-4 located at the respective storage tank on top of the tank vaults,
and Diversion Pit 8Q-5 accommodates the piping, valves, and upper section of the waste removal
pumps along with other equipment required for waste transfer.  Piping to equipment connections
within the pits is made through remote connectors called jumpers.  Equipment access is gained
through removable one foot six inch thick pre-cast concrete pit covers.  The pits are reinforced
concrete structures internally lined with stainless steel.  All pits are approximately six feet deep
and vary in size from 6 feet by 7 feet to 13.5 feet by 12 feet.  Pit walls and floors are nominally one
to two feet thick.  The tank access riser for each of the respective waste removal pumps
penetrates the pump pit floor.  The liner slopes to a low point drain connected to the removal
pump access riser.  Each pit accommodates the equipment required to process the waste out of 
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the respective tank (i.e., removal pump, discharge piping, and flow monitoring equipment for
controlling waste transfer operations).  Unique to the 8Q-2 Pump Pit is particle size reduction
equipment for size reducing the zeolite transferred from Tank 8D-1 to 8D-2.  Zeolite is an ion
sieve used to remove Cs-137 from Tank Farm liquids.

The HLW Transfer Trench is a long concrete vault containing double-walled piping that was
designed to convey waste between the Waste Tank Farm and the Vitrification Facility.  The HLW
Transfer Trench is approximately 500 feet long, extending from the Tank 8D-3/Tank 8D-4 Vault
along the north side of Tanks 8D-1 and 8D-2, before turning to the southwest and entering the
north side of the Vitrification Facility.  The trench is 6 to 20 feet wide and its height ranges from six
to nine feet.  The HLW Transfer Trench was constructed of reinforced concrete walls and pre-cast
concrete covers.  The walls of the trench are 18 to 24 inches thick and the pre-cast covers are two
feet thick.  The floor slab of the trench is one foot thick concrete.  Wastes are conveyed through
approximately 3,000 feet of two- and three-inch double-walled, butt welded, Schedule 40 stainless
steel transfer piping contained within the transfer trench.  No leaks of radioactive liquids from the
transfer piping contaminating the transfer trench are known to have occurred based on routine
sampling of the Transfer Trench Sump.

The HLW Transfer System was constructed by the West Valley Demonstration Project (WVDP) in
the early 1990's to support the waste handling needs for the HLW Vitrification Project.  There were
three distinct phases of operation that the HLW Transfer System supported:  zeolite transfers from
Tank 8D-1 to Tank 8D-2, thorium uranium extraction process (THOREX) transfer and
neutralization from Tank 8D-4 to Tank 8D-2, and HLW sludge transfer from Tank 8D-2 to the
Vitrification Facility.  During vitrification operations, the HLW System transfer piping and pit
jumpers were routinely flushed with at least one line volume of water after each transfer.  At the
conclusion of vitrification operations more aggressive flushing was completed with one molar nitric
acid followed by a utility water flush.

There was no historical radiological survey data located for the HLW Transfer System with the
exception of the 8Q-2 Pit.  Dose rate surveys of the 8Q-2 Pit taken on February 21, 1998 ranged
from 80 mR/hr to 5 R/hr(2).  The radionuclide distribution for the HLW Transfer System can be
conservatively bounded by the Batch 10 HLW radionuclide distribution which was derived from a
sample of the first HLW transfer to the Vitrification Facility from Tank 8D-2.  Data from later HLW
transfers indicate that the ratio of alpha-transuranics to Cs-137 steadily decreased over time.

2.2 Permanent Ventilation System Building

The Permanent Ventilation System (PVS) Building is located at the north perimeter of Tank 8D-2
and measures 75 feet long, 40 feet wide, and 16 feet tall (see Figure 1).  The PVS Building
contains four rooms which include the PVS Room, the Electrical Room, the Mechanical Room,
and the Control Room.  The steel structure is attached to the concrete floor of the building.  The
concrete floor is one foot thick and the entire structure is supported by concrete footings.  The
PVS Building has a sheet metal roof which supports the PVS Discharge Stack.  The PVS is
designed to provide ventilation to the STS Support Building, STS Valve Aisle, STS Pipeway, and
the HLW Tanks during radioactive operations.  Air flow from these facilities is directed to the PVS
where it passes through a mist eliminator, heater, roughing filter, and two sets of High-Efficiency
Particulate Air (HEPA) filters before being discharged through the PVS Stack to the atmosphere. 
Residual radioactivity is expected to be associated with the ventilation equipment.

A small, recently built, skid-mounted PVS Stack Monitoring Building is located near the east end
of the PVS Building.  Insulated samples lines lead from and back to the PVS Stack.
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A routine radiation and contamination survey is performed weekly in the PVS Building during
which dose rate measurements and contamination level information is collected.  Dose rate
measurements of the PVS Building taken in December 2003(3) ranged from 1 mR/hr to 60 mR/hr.  
The highest dose rates, as seen in the weekly surveys, are associated with the HEPA filter bank in
the PVS Room.  Based on the dose rate measurements collected, significant contamination would
not be expected to remain in the PVS Room or in the ventilation system subsurface piping. 
Therefore, the PVS Building is not a key curie contributor in the balance of the  Waste Tank Farm.

2.3 Equipment Shelter

The Equipment Shelter is a one-story concrete block building located immediately north of the
Vitrification Facility (see Figure 1).  The Equipment Shelter measures approximately 40 feet long, 
18 feet wide, and 12 feet high and has a concrete floor six inches thick.  A small extension on the
west side of the Equipment Shelter is approximately nine feet long, seven feet wide, and five feet
high, with a one foot thick concrete floor.  The roof decking covering this structure is four inches
thick.  This structure houses the Waste Tank Farm Ventilation System that formerly ventilated the
HLW tanks and the STS process vessels in Tank 8D-1.  The ventilation system draws air through
a condenser, a knockout drum, a heater, and two sets of HEPA filters and blowers before being
discharged through the main stack of the Process Building.

A routine radiation and contamination survey is performed weekly in the Equipment Shelter during
which dose rate measurements and contamination level information is collected.  Dose rate
measurements(4) from four locations in the Equipment Shelter taken in December 2003 ranged
from 0.1 mR/hr to 2.8 mR/hr.  Most of the radiological inventory in the Equipment Shelter is
expected to be removed with the ventilation system equipment during facility decommissioning. 
Based on the dose rate measurements collected, significant contamination would not be expected
to remain in the Equipment Shelter or in the ventilation system subsurface piping and associated
condensate piping.  Therefore, the Equipment Shelter is not a key curie contributor in the balance
of the Waste Tank Farm and is not considered further in this report.

2.4 Con-Ed Building

The Con-Ed Building is a concrete block building constructed on top of the underground concrete
vault containing Tanks 8D-3 and 8D-4.  This building, which is 10 feet wide, 13 feet long, and 11
feet high, houses the instrumentation and valves used to monitor and control the operation of
Tanks 8D-3 and 8D-4.  As stated in WVDP-EIS-017(5), the Con-Ed Building is reported to be
radiologically contaminated.  The majority of the radiological inventory is believed to be contained
within the piping and equipment inside the building.

A routine radiation and contamination survey is performed weekly in the Con-Ed building during
which dose rate measurements and contamination level information is collected.  Dose rate
measurements(4) of the Con-Ed Building taken in December 2003 were 0.1 mR/hr.  Based on the
dose rate measurements collected, significant contamination would not be expected to remain in
the Con-Ed Building.  Therefore, the Con-Ed Building is not a key curie contributor in the balance
of the Waste Tank Farm and is not considered further in this report.

2.5 STS Support Building

The STS Support Building is located adjacent to and on top of the Tank 8D-1 vault.  The STS
Support Building is a two-story structure that contains equipment and auxiliary support systems
needed to operate the STS which was designed for the pretreatment of the HLW plutonium
uranium extraction process (PUREX) supernatant and sludge wash solutions.  The upper level of
the STS Support Building, extending from a site reference elevation of 107 feet to the roof peak at
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129 feet, is a steel framework structure covered with steel siding.  The upper level is a
radiologically clean structure that contains a control room, heating, ventilation and air conditioning
equipment, utilities, and storage tanks for fresh water and fresh zeolite to support STS operations. 
The lower level of the STS Building, extending from 92 to 107 feet, was constructed with
reinforced concrete walls, floor, and ceiling and contains an airlock, the shielded valve aisle, and
an operating aisle.  See Appendix A for drawings.

The STS Support Building was built on 68  55-feet long cast-in-place piles.  Each pile was
installed to a minimum depth of 15 feet into the Lavery Till unit.  These piles were installed to
provide additional structural support to the STS Support Building because the backfill soil around
HLW Tanks 8D-1 and 8D-2 was not compacted after the tanks were built(6).

The shielded valve aisle is located on the first floor of the support building, adjacent to Tank 8D-1. 
This valve aisle contains remotely operated valves and instrumentation used to control operation
of the STS.  The shield walls of the valve aisle were constructed of 12-inch thick carbon steel and
the ceiling was made from 14-inch thick carbon steel.  The shield walls and ceiling are composed
of three individual steel plates that are bolted together.  The valve aisle is radiologically
contaminated from valve and piping leaks(6).  Removable hatches are above the valve aisle that
provide access to the aisle for removal of large items.

The STS Pipeway/Shield Structure is located on top of the Tank 8D-1 vault adjacent to the first
floor of the support building.  This concrete and steel structure contains numerous piping runs and
structural members that support the STS equipment in Tank 8D-1.  Additionally, STS
decontaminated supernatant piping and Low-Level Waste Treatment System concentrate return
piping runs between the Process Building and the STS Pipeway.  Significant contamination is not
expected to remain in this piping.

Flushing of the STS equipment and piping was conducted in late 2000 and again in early 2002. 
Six flushing paths were identified to effectively flush residual solids from the STS process
equipment and piping back into Tank 8D-2.  Radiation probes were deployed in key locations for
each flush to monitor flush effectiveness.  Flushing was performed using dilute nitric acid and
demineralized water(7).

The majority of the STS Support Building is not radiologically contaminated.  Only the STS Valve
Aisle and the piping within the Pipeway/Shield Structure is radiologically contaminated.  The STS
Valve Aisle radioisotope inventory has been determined and is reported in RIR-403-007(8).  There
was no historical radiological survey data located for the STS Pipeway/Shield Structure.  
However, jumpers in the valve aisle have been surveyed which would be radiologically similar to
the Pipeway/Shield Structure piping.  Dose rate measurements of a valve aisle jumper taken in
May 1998 was 1,700 mR/hr(9).  The radionuclide distribution for the STS Support Building would
be the same as that derived for the STS Valve Aisle.

2.6 Waste Tank Farm HLW Legacy Piping

The Waste Tank Farm HLW legacy piping refers to the originally installed underground piping
employed by NFS to manage the HLW wastes produced during spent nuclear fuel reprocessing
operations.  During NFS reprocessing operations, the HLW process piping was used to transfer
the aqueous waste streams generated from the solvent extraction process and collected in the
Chemical Process Cell (CPC) to the Waste Tank Farm.  Since the end of reprocessing operations
primarily laboratory wastes and to a lesser extent liquid accumulations from cell sumps have been
transferred.  These lines, which originate at the floor connections in the CPC, are approximately
500 to 700 feet long and are constructed of three-inch Schedule 40 stainless steel which gravity
drain to storage tanks in the Waste Tank Farm.  All reprocessing wastes, with the exception of the
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THOREX waste, was transferred to the Waste Tank Farm via Line 7P-113 during NFS
reprocessing operations.  Subsequent to reprocessing, this pipeline has been flushed by the
process plant decontamination solutions(10) and other miscellaneous wastes that were collected in
Tank 7D-2 such as cell sumps and laboratory wastes.

For the transfer of THOREX waste to Tank 8D-4, Line 7P-120 was used.  The other HLW pipeline,
7P-112, which serviced Tank 8D-1, was never used as Tank 8D-1 was the spare HLW receiver
tank.

There was no historical radiological survey data located for the Waste Tank Farm HLW legacy
piping.  Radionuclide concentrations for THOREX waste are available for characterization of
transfer Pipeline 7P-120 and the radionuclide concentrations for Line 7P-113 will be the same as
current Tank 7D-2 wastes.

2.7 Tank 8D-2 M-8 Riser Pump Pit and Associated Transfer Piping

The Tank 8D-2 M-8 Riser Pump Pit was constructed on top the of the Tank 8D-2 vault over the
M-8 riser where STS Transfer Pump 50-G-001 is located.  This long shafted floating suction
vertical turbine pump provided for the transfer of PUREX supernatant and sludge wash solutions
from Tank 8D-2 to the STS for HLW pretreatment.  Over the past several years, this system
provided for the treatment of sodium bearing waste water.  The 2½-inch diameter Schedule 40
304L stainless steel supply and return transfer piping is doubly contained in a 200 foot long, 20
inch diameter culvert pipe advancing along the south side of Tanks 8D-1 and 8D-2 to the STS. 
The return piping drains into a trough around the perimeter of the M-8 Riser to direct the flow back
into Tank 8D-2.  The M-8 Pump Pit is approximately 75 inches wide by 60 inches long by 90
inches deep and fabricated from ¼-inch stainless steel.  Pit shield covers are fabricated of 4-inch
thick carbon steel plates and stacked three high for a total thickness of 12 inches.

During STS flushing operations in November and December 2000, dose rate measurements were
collected which ranged from 722 mR/hr to 1,244 mR/hr(11, 12, 13).  The radionuclide distribution for
the M-8 Riser Pump Pit and associated transfer piping would be the same as that derived for the
STS Valve Aisle.

2.8 Conclusion

In summary, based on the Waste Tank Farm operating history, decontamination records, historic
radiological survey information, and available analytical data, the following areas of the balance of
the Waste Tank Farm were identified as key curie contributing areas:

• HLW Transfer Trench Piping
• Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5
• STS Pipeway Piping
• Waste Tank Farm HLW Legacy Piping
• M-8 Riser Pump-Pit and Associated Piping

The other areas of the Waste Tank Farm, as explained above, are not considered to be key curie
contributors to the balance of the Waste Tank Farm.

3.0 Historical Record Review

Referenced herein are existing reports and/or records that were found to contain general background
information on the balance of the Waste Tank Farm.  As discussed in Section 2.0, existing dose rate
measurements and radionuclide distributions were used to identify the key curie contributing areas in the
balance of the Waste Tank Farm.  As discussed in Section 4 below, additional data is needed to be
collected from the key areas to generate a curie estimate for the balance of the Waste Tank Farm.
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3.1 Dose Rate Measurements/Surveys

During activities to remove expended equipment from the STS Valve Aisle in May 1998, STS
Sample Jumper J-20 was surveyed.  Dose rate measurements were recorded at contact of
1,700 mR/hr and at one foot of 1,300 mR/hr on the Radiation and Contamination Survey Report
060042(9).  The STS liquids contacting this jumper would be representative of the liquids also
contacting the STS Pipeway/Shield structure piping and the STS Transfer Piping to the Tank 8D-2
M-8 Riser.

Dose rate surveys in the Tank 8D-2 M-8 Riser pump pit were performed in November and
December 2000 and ranged from 722 mR/hr to 1,244 mR/hr.  These surveys were performed per
Work Orders 0001946, 0001985, and 0002260 and would be representative of the activity in the
M-8 Riser pump pit following flushing operations(11, 12, 13).

3.2 Isotopic Distribution Information/Analytical Data

As described in Section 2.0, the HLW Transfer System directly supported HLW processing
activities associated with the transfer of HLW from the Waste Tank Farm to the Vitrification
Facility.  Batch 10 vitrification run data was identified to be representative of the processing
activities associated with the HLW Transfer System.  Batch 10 vitrification run analytical results
are available and are shown Table 1.  The utilization of Batch 10 data(14, 15) to develop HLW
scaling factors is considered to be conservative.  First, the Batch 10 sample was collected from
the first HLW transfer from Tank 8D-2 to the Vitrification Facility in 1996 and represents the waste
at its most "concentrated" form with the highest ratios of key alpha-transuranic radionuclides to
Cs-137.  Since the time of this sample collection, processing of the supernatant in the HLW tanks
continued through the cesium removal columns suspended from the roof of Tank 8D-1, selectively
removing Cs-137 onto zeolite.  The cesium removal columns were routinely emptied and the
zeolite transferred back to Tank 8D-2 to be processed through the Vitrification Facility.  This
increase in the relative amount of Cs-137 in the waste resulted in the ratios of key alpha-
transuranic radionuclides to Cs-137 to decrease over time.  This makes application of the Batch
10 data conservative relative to defining a HLW distribution.  The validation of the Batch 10 data is
discussed in Section 6.0.

Relative to existing data that supports development of a radionuclide inventory for the HLW
legacy lines, several areas were investigated.  As discussed in Section 2, the THOREX waste
radionuclide concentrations are available and the data is shown in Table 2 for characterization of
Pipeline 7P-120.  This data was obtained from samples of THOREX waste collected from Tank
8D-4 circa 1983 for the Waste Characterization Program to support the design the HLW
pretreatment and vitrification processes(16).  Any residual wastes remaining in Line 7P-120 would
be represented by the THOREX waste radionuclide concentrations as this line was only used for
the transfer of THOREX waste to Tank 8D-4.  As for Line 7P-113, any residual wastes remaining
in Line 7P-113 would be best represented by the radionuclide concentrations of the liquids that
have been collected in Tank 7D-2 and transferred to Tank 8D-2.  Prior to transferring Tank 7D-2
to Tank 8D-2, a volume of Tank 7D-2 is transferred to Tank 3D-2 for sampling.  The Tank 3D-2
radionuclide distribution from a sample collected in January 2002 is shown in Table 3.

For the STS Pipeway/Shield Structure and the Tank 8D-2 M-8 Riser Pump Pit, a conservatively
bounding radionuclide distribution is available.  As explained in Reference 8, the STS Valve Aisle
can be bounded by the radionuclide distribution shown in Table 4.  Tank 8D-1 fluid samples, STS
flushing samples, valve aisle smear samples, and the Batch 10 radionuclide distributions were
compared in RIR-403-007 to determine the conservatively bounding radionuclide distribution with
a reference date of May 2, 2002.  These scaling factors, as reported in RIR-403-007, would be
appropriate for characterization here since all wastes processed through the STS Valve Aisle
would also have been processed through the STS Pipeway/Shield Structure and the Tank 8D-2
M-8 Riser Pump Pit.
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Table 1

Batch 10 Radionuclide Distribution

Project
Isotope

Batch 10
Radionuclide
Distribution
(FCi/gram)

C-14 4.90e-04

Tc-99 8.45e-02

I-129 3.90e-07

U-233 3.60e-03

U-234 1.30e-03

U-235 3.80e-05

Np-237 2.00e-02

U-238 3.40e-04

Pu-238 3.96e+00

Pu-239 1.09e+00

Pu-240 7.70e-01

Pu-241 3.43e+01

Am-241 3.21e+01

Cm-243 2.58e-01

Cm-244 6.72e+00

Cs-137 2.85e+03

Sr-90 2.75e+03

• The radiological analysis of certain alpha-emitting nuclides does not permit ready discrimination
between two nuclides of approximately equal energies.  Nuclide pairs of particular interest for
facility characterization include U-233/U-234, U-235/U-236, Pu-239/Pu-240, and Cm-243/Cm-244. 
The proportion of each nuclide’s contribution to the combined activity was developed using
historical analyses and ORIGEN calculations(17).
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Table 2

THOREX Data

Project
Isotope

THOREX
1987

Curies* Curies/Gallon

C-14 1.30e-01 1.09e-05

Tc-99 1.04e+02 8.75e-03

I-129 1.80e-01 1.51e-05

U-232 2.74e+00 2.30e-04

U-233 2.09e+00 1.76e-04

U-234 2.17e+00 1.83e-04

U-235 5.17e-03 4.35e-07

Np-237 3.02e-01 2.54e-05

U-238 7.11e-05 5.98e-09

Pu-238 4.80e+02 4.04e-02

Pu-239 1.54e+01 1.30e-03

Pu-240 8.09e+00 6.80e-04

Pu-241 8.50e+02 7.15e-02

Am-241 2.41e+02 2.03e-02

Cm-243 2.34e-01 1.97e-05

Cm-244 1.37e+01 1.15e-03

Cs-137 4.57e+05 3.84e+01

Sr-90 4.54e+05 3.82e+01

* For 11,889 gallons of THOREX waste as reported in Reference 16.
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Table 3

Tank 3D-2 Sample Data

Project
Isotope

Tank 3D-2
Sample 02-1765

(FCi/ml)

C-14 9.97e-05

Tc-99 1.16e-04

I-129 8.21e-05

U-232 2.06e-05

U-233 8.60e-06

U-234 4.10e-06

U-235 3.30e-08

Np-237 5.17e-06

U-238 4.21e-07

Pu-238 1.37e-03

Pu-239 9.07e-04

Pu-240 6.93e-04

Pu-241 1.34e-02

Am-241 5.77e-03

Cm-243 2.49e-05

Cm-244 6.51e-04

Cs-137 2.32e+00

Sr-90 1.88e-01

• The radiological analysis of certain alpha-emitting nuclides does not permit ready discrimination
between two nuclides of approximately equal energies.  Nuclide pairs of particular interest for
facility characterization include U-233/U-234, U-235/U-236, Pu-239/Pu-240, and Cm-243/Cm-244. 
The proportion of each nuclide’s contribution to the combined activity was developed using
historical analyses and ORIGEN calculations(17)
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Table 4

STS Valve Aisle Scaling Factors

Project
Isotope

STS Valve Aisle
Scaling Factors

May 2, 2002*

C-14 1.24E-06

Tc-99 2.13E-04

I-129 9.86E-10

U-232 8.83E-06

U-233 3.39E-06

U-234 1.62E-06

U-235 7.19E-07

Np-237 7.87E-06

U-238 5.57E-07

Pu-238 1.50E-03

Pu-239 4.60E-04

Pu-240 8.18E-04

Pu-241 1.06E-02

Am-241 1.27E-02

Cm-243 8.99E-05

Cm-244 2.19E-03

Cs-137 1.00E+00

Sr-90 9.61E-01

* From Reference 8.
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4.0 Technical Approach/Data Gathering

From the review of the operational processes conducted in the Waste Tank Farm, available historic
information, and previously generated data, the following areas of the balance of the Waste Tank Farm
were identified as potential key curie contributors:

• HLW Transfer Trench Piping
• Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5
• STS Pipeway/Shield Structure Piping
• Waste Tank Farm HLW Legacy Piping
• M-8 Riser Pump Pit and Associated Piping

4.1 HLW Transfer System

4.1.1 HLW Transfer Trench Piping

The HLW Transfer Trench piping is contained within the 500 foot long concrete waste
transfer trench.  The approximately 3,000 feet of two- and three-inch Schedule 40
stainless steel piping was used to convey wastes between tanks within the Waste Tank
Farm and to the Vitrification Facility for solidification.  The interior of the waste transfer
trench was last surveyed in January 2002.  However, this data could not be validated due
to a discrepancy in the probe and rate meter which was that the probe was not calibrated
to the rate meter used.  Therefore, new dose rate measurements were needed for the
transfer trench.  Using the new dose rates and the Batch 10 vitrification run isotopic data,
the trench transfer piping could then be modeled, scaling factors developed, and a curie
estimate calculated for the residual activity in the transfer piping (see Section 7.1).

4.1.2 Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5

The Pits 8Q-1, 8Q-2, 8Q-4 and 8Q-5 are approximately six feet deep and vary in size from
6 feet by 7 feet to 13.5 feet by 12 feet.  Each pit accommodates the removal pump,
jumpers, and flow monitoring equipment required to process the waste out of the
respective waste tank.  The interior of pits 8Q-1, 8Q-2, 8Q-4 and 8Q-5 were last surveyed
in January 2002.  However, this data could not be validated due to a discrepancy in the
probe and rate meter.  Therefore, new dose rate measurements were needed for these
pits.  Using the new dose rates and the Batch 10 vitrification run isotopic data, the pits
could then be modeled, scaling factors developed, and a curie estimate calculated (see
Section 7.2).

4.2 STS Pipeway/Shield Structure Piping

The STS Pipeway/Shield Structure Piping is located on top of the Tank 8D-1 vault adjacent to the
first floor of the support building.  This concrete and steel structure contains numerous piping runs
and structural members that support the STS equipment in Tank 8D-1.  These facilities were
designed for the pretreatment of the HLW PUREX supernatant and sludge wash solutions.  There
was no historical radiological survey data located for the STS Pipeway/Shield Structure. 
However, jumpers in the valve aisle have been surveyed which would be radiologically similar to
the pipeway/shield structure piping.  A dose rate measurement of a valve aisle jumper taken in
May 1998 was 1,700 mR/hr.  Using the 1998 dose rate measurement and the existing STS Valve
Aisle scaling factors, the pipeway/shield structure piping could then be modeled and a curie
estimate calculated (see Section 7.3).
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4.3 Waste Tank Farm HLW Legacy Piping

The HLW legacy piping originates at floor nozzles in the CPC.  The lines are between 500 and
700 feet long, are constructed of three-inch Schedule 40 stainless steel pipe, and gravity drain to
HLW storage tanks in the Waste Tank Farm.  These lines were used for the transfer of all
reprocessing wastes to the Waste Tank Farm.  PUREX HLW was transferred to Tank 8D-2 via
Line 7P-113 and for the transfer of THOREX waste to Tank 8D-4, Line 7P-120 was used. 
Subsequent to reprocessing, Line 7P-113 has been flushed by the process plant decontamination
solutions(10) and other miscellaneous wastes such as cell sump liquid and laboratory wastes that
were routinely collected in Tank 7D-2 and sampled in Tank 3D-2 before being transferred to Tank
8D-2.  The other HLW Pipeline 7P-112 which serviced Tank 8D-1 was never used as Tank 8D-1
was the spare HLW receiver tank.  Using existing analytical data to compute the radioisotopic
concentrations of the Tank 7D-2 waste stream and the THOREX waste stream, a curie estimate
can be calculated volumetrically for residual wastes remaining in the piping (see Section 7.4).

4.4 M-8 Riser Pump Pit and Associated Piping

The M-8 Pump Pit is 75 inches wide by 60 inches long by 90 inches deep and is fabricated from
1/4-inch stainless steel.  The associated supply and return transfer piping plus two spare lines are 
2 1/4-inch diameter Schedule 40 304L stainless steel doubly contained in a 200 foot long 20 inch
diameter culvert pipe.  This system was used to transport the PUREX supernatant, sludge wash
and sodium bearing waste water to the STS for treatment.

The interior of the M-8 Riser Pump Pit was last surveyed in November and December 2000 during
STS flushing operations.  Surveys were taken through existing valve access ports in the pit cover
located 65 inches from the top of the pit covers into the pit.  Dose rates ranged from 722 mR/hr to
1,244 mR/hr.  Using the 2000 dose rate measurements and the existing STS Valve Aisle scaling
factors, the pipeway/shield structure piping could then be modeled and a curie estimate calculated
(see Section 7.5.1).

There was no historical radiological survey data located for the associated piping of the M-8 Riser. 
However, jumpers in the valve aisle have been surveyed which would be radiologically similar to
this piping.  A dose rate measurement of a valve aisle jumper taken in May 1998 was 1,700
mR/hr.  Using the 1998 dose rate measurement and the existing STS Valve Aisle scaling factors,
the associated piping of the M-8 Riser could then be modeled and a curie estimate calculated 
(see Section 7.5.2).

4.5 Conclusion

Process knowledge was available that identified the STS Pipeway/Shield Structure, HLW Legacy
Piping, and the M-8 Riser pump pit and associated transfer piping as the key curie contributing
areas in the balance of the Waste Tank Farm.  New dose rate measurements from the HLW
Transfer System trench piping and pits are needed to generate MicroShield™ models for these
particular areas.  Existing Batch 10 analytical data, STS Valve Aisle data, and THOREX waste
analytical data assist in the development of the scaling factors.  This information allowed for the
generation of a conservatively bounded curie estimate for each of the areas (Section 7).

5.0 Sampling Procedures

5.1 HLW Transfer Trench Piping

Surveying of the HLW Transfer Trench piping was conducted in January 2004 in accordance with
Work Instruction Package 99456(18) and recorded on Radiation and Contamination Survey Report
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123244(19).  Access was gained through two existing conductivity probe penetrations CS-138 and
CS-271.  Penetration CS-138 is located adjacent to Tank 8D-2 and CS-271 is between the 8Q-1
and 8Q-2 Pits (Appendix A).  On January 20, 2004 dose rates were taken at 6-inch intervals from
the bottom of the trench cover to the bottom of the trench by lowering the radiation probe through
each trench penetration on a cable(18).  The dose rates were taken with a Ludlum 133-6
Geiger-Mueller Detector (Serial Number PR192701) (linear range 4 mR/hr to 10 R/hr) which is
range energy compensated and halogen quenched and used for general area monitoring.  The
Ludlum probe was used in conjunction with a Ludlum Model 2241 Digital Survey Meter (Serial
Number 151606), which is typically used with not only Geiger-Mueller detectors but can be used in
proportional and scintillation detectors as well.  This rate meter directly displays in R/hr.  Survey
readings were taken and verified in accordance with West Valley Nuclear Services Company
(WVNSCO) policies and procedures as identified in the CMP (e.g., WVDP-010, "WVDP
Radiological Controls Manual," RC-ADM-19, "Performing Surface Radioactivity Measurements").

5.2 Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5

Surveying of Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5 was conducted in December 2004 in accordance
with existing procedures.  Access was gained through existing pit cover penetrations.  On
December 30, 2003 dose rates were taken at 1-foot intervals from the top of the pit cover to the
bottom of the pit by lowering the radiation probe through each pit penetration on a cable.  Dose
rate measurements were recorded on Radiation and Contamination Survey Report 122979(20). 
The dose rates were taken with a Ludlum 133-6 Geiger-Mueller Detector (Serial Number
PR192701) (linear range 4 mR/hr to 10 R/hr) which is range energy compensated and halogen
quenched and used for general area monitoring.  The Ludlum probe was used in conjunction with
a Ludlum Model 2241 Digital Survey Meter (Serial Number 151606), which is typically used with
not only Geiger-Mueller detectors but can be used in proportional and scintillation detectors as
well.  This rate meter directly displays in R/hr.  Survey readings were taken and verified in
accordance with WVNSCO policies and procedures as identified in the CMP (e.g., WVDP-010,
"WVDP Radiological Controls Manual," RC-ADM-19, "Performing Surface Radioactivity
Measurements").

5.3 Previous Data Collection Activities

Sections 3.0 and 4.0 provide information on the STS Pipeway/Shield Structure piping, Waste
Tank Farm HLW Legacy Piping, and M-8 Riser Pump Pit and associated piping data collection
activities implemented previously that resulted in the generation of the preexisting data discussed
in Sections 3.0, 4.0, and 7.0.

6.0 Sampling Results/Data Validation

6.1 HLW Transfer Trench Piping

6.1.1 Dose Rate Measurements

Dose rate measurements from the interior of the HLW Transfer Trench were taken on
January 20, 2004(21).  The recorded dose rates are shown in Table 5.

The dose rates were taken with a Ludlum 133-4 Geiger-Mueller Detector (Serial Number
PR192701) (linear range 4 mR/hr to 10 R/hr) in conjunction with a Ludlum Model 2241
Digital Survey Meter (Serial Number 151606).  The calibration of the instrumentation used
to take the dose rates of the Transfer Trench was performed in accordance with
WVDP-318, "WVDP Radiological Instrumentation Calibration and Maintenance Program
Manual," RC-IOC-1, "Administrative Aspects of Radiological Instrument Calibration and 
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Table 5

HLW Transfer Trench Piping Dose Rate Measurements

Insertion Depth From
Bottom of Trench Cover

(Inches)

Dose Rate mR/hr

Penetration
CS-138

Penetration
CS-271

0 0.8 3.2

6 1.5 6.5

12 1.8 8.3

18 2.9 8.6

24 2.9 9.7

30 9.8

36 9.0

42 9.6

•  See Reference 18.
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Maintenance," and applicable instrument specific calibration procedures.  The dose rate
data was reviewed and validated by WVNSCO.  The overall conclusion of the data
validation was that the January 20, 2004 dose rates were unconditionally acceptable for
their intended use(21).

6.2 Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5

6.2.1 Dose Rate Measurements

Dose rate measurements from the interior of Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5 were taken
on December 30, 2003(20).  The recorded dose rates are shown in Table 6.

The dose rates were taken with a Ludlum 133-4 Geiger-Mueller Detector (Serial Number
PR192701) (linear range 4 mR/hr to 10 R/hr) in conjunction with a Ludlum Model 2241
Digital Survey Meter (Serial Number 151606).  The calibration of the instrumentation used
to take the dose rates of the pits were performed in accordance with WVDP-318, "WVDP
Radiological Instrumentation Calibration and Maintenance Program Manual," RC-IOC-1,
"Administrative Aspects of Radiological Instrument Calibration and Maintenance," and
applicable instrument specific calibration procedures.  The dose rate data was reviewed
and validated by WVNSCO.  The overall conclusion of the data validation was that the
December 30, 2003 dose rates were unconditionally acceptable for their intended use(22).

6.3 Previously Generated Data

Sections 3.0 and 4.0 discuss the previously generated analytical results for the Batch 10
vitrification run data, STS Valve Aisle scaling factors, Tank 3D-2, and the THOREX waste sample
data.  The analytical data was reviewed by WVNSCO and its acceptability for use is discussed
below.

6.3.1 Batch 10 Vitrification Run Data

With the exception of Tc-99 and I-129, the Batch 10 data was validated and
unconditionally approved for use.  The Tc-99 results were conditionally approved for use
due to demonstrated interference from Ru resulting in elevated levels of Tc-99 being
reported.  The samples were radiochemically separated and the Tc-99 analysis repeated.
Two laboratory control samples (two blank spikes) were prepared for the analysis of Tc-
99. The laboratory control samples for the Tc-99 exhibited recoveries of 62% and 64%. 
This could indicate a possible low bias in the sample results of about 40%.  However,
because the matrix spike sample demonstrated an acceptable recovery, the data was not
rejected but was qualified with a "J" flag and should be considered estimated.  The
reported values were used with no adjustments.  The I-129 results were conditionally
approved for use due to depressed matrix spike sample recoveries.  Per the reports
submitted by Pacific Northwest National Laboratory (PNNL)(14, 15), the results reported
were corrected for the average spike yield.  It was also indicated that the low yield may
have been caused by a loss of iodine due to light sensitivity.  In recognition of this, the
data validator flagged the
I-129 data as estimated ("J"), indicating the results should be considered estimated and
conservative.
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Table 6

Dose Rate Measurements from Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5

Insertion Depth
From

Top of Pit Cover
(Feet)

Dose Rate (mR/hr)

Pit 8Q-1 Pit 8Q-2 Pit 8Q-4 Pit 8Q-5

0 (Top) 0.0 10.9 0.0 0.2

2' 2" 11.2 936.0 1.4 2.7

3' 36.2 3,200 2.0 5.1

4' 49.4 5,600 2.5 5.0

5' 53.4 9,800 5.5 6.0

6' 45.2 33,500 5.2 5.5

7' 45.5 15,200 7.8 5.5

8' 51.3 7,700 16.2 N/A

•  See Reference 20.
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6.3.2 THOREX Waste Sample Data

Information necessary to meet current Level 1 data validation protocol for the THOREX
waste sample data obtained from Reference 16 is not available.  However, as reported in
Reference 16, radiochemical analyses of the Tank 8D-4 THOREX samples were
independently performed by both the Westinghouse Atomic Energy Services Division and
Oak Ridge National Laboratory.  In addition to the analytical work, an ORIGEN computer
code run was made using the spent thorium fuel, irradiation, and processing parameters
obtained from NFS records.  ORIGEN is a computer code that models the radionuclide
characterization of spent nuclear fuel based on its physical characteristics such as
elemental composition.  Good agreement between the analytical results and the ORIGEN
run were reported which showed that the data was acceptable for use.

6.3.3 Tank 3D-2 Sample Data

Sample 3D-2 #8 (Sample 02-1765) was collected in December of 2002 and submitted to
the Analytical and Process Chemistry (A&PC) Laboratory for analysis.  The sample was
prepared and analyzed according to approved A&PC Laboratory procedures.

Validation was accomplished by comparing the results of the data packages provided to
the requirements imposed by the CMP and the approved validation procedure in place at
the time.  The details for each package are documented in the applicable validation
packages which are maintained in the project files(23).  Please refer to the data validation
packages for the criteria utilized in the validation process.

With the exception of I-129, the data was found unconditionally acceptable for its intended
use.  The I-129 result in Sample 02-1765 was qualified “U”, that is, undetected by the data
validator.  The data was qualified because the activity demonstrated was less than the
Minimum Detectable Activity (MDA) for this sample.  This does not impact the usability of
the sample result.

6.3.4 STS Valve Aisle Scaling Factors

The following samples were collected in the STS Valve Aisle over a period encompassing
December 2000 to February 2002 and submitted to the A&PC Laboratory for analysis:  
S-007#26 A-F (00-2427), S007#27 A-F (00-2428), R1 (01-1140), R2 (01-1141), R3 
(01-1142), S-001 #1 (02-0222), S-1 #2A, #2B (02-0223), S-001 #3A, #3B (02-0224),
S-001 #4A, #4B (02-0234), Valve Aisle Sump #1A (02-0307) and Valve Aisle Sump #1B
(02-0308).

The samples were prepared and analyzed according to approved A&PC Laboratory
procedures.

Validation was accomplished by comparing the results of the data packages provided to
the requirements imposed by the applicable sample management plan and the approved
validation procedure in place at the time.  The details for each package are documented
in the applicable validation packages which are maintained in the project files(24).  Please
refer to the data validation packages for the criteria utilized in the validation process.

Please note that because the data was not intended solely for the use of the Facility
Characterization Project, some of the data validation packages contain an assessment of
all data reported and the validation was performed to a standard other than WVDP-403. 
In these cases, the only data considered for this report is that of those isotopes required
by the CMP.
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Unless otherwise indicated below, the data was found unconditionally acceptable for its
intended use.

The Np-237 results in Samples 00-2427 and 00-2428 were qualified ”J”, that is, estimated,
by the data validator.  The qualifier was assigned due to spectral interference observed in
the Np-237 region of interest.  Therefore, the data validator concluded that the Np-237
results for Sample 00-2427 were potentially biased high.  Since the use of the reported
value generates a more conservative ratio, if it is present at all, the data was utilized in
establishing ratios.

The Tc-99 result in Sample 01-1142 was qualified “J” by the data validator.  This qualifier
was assigned because the uncertainty associated with the sample result was greater than
50% of the activity detected in the sample.  Since the use of the reported value generates
a more conservative ratio, if it is present at all, the data was utilized in establishing ratios. 
Please note that there is a typographical error in the data validation report cover sheet
indicating the qualifier was assigned to Sample 01-1140.  The VAST report and data
validation checklist support the qualifier as assigned to Sample 01-1142.

The Cs-137 results in Samples 01-1140, 01-1141, and 01-1142 were qualified “J”, that is
estimated, by the data validator.  The qualifier was assigned due to contamination in the
blank.  Therefore, the Cs-137 results were suspected to be biased high, that is, the data
validator indicated the Cs-137 may be present in quantities less than that reported.  The
validation report indicated however, that the activity of Cs-137 in the blank was less than
10% of that found in the samples.  Therefore, any impact to the data was minimal.  A
positive bias of 10% is not considered significant when calculating ratios.  Therefore, this
data was utilized in establishing ratios.

The Cm-243/244 results in Samples 01-1140, 01-1141, and 01-1142 were qualified “J”,
that is estimated, by the data validator.  The qualifier was assigned due to depressed
recovery of the quality control standard indicating the curium results could be biased low. 
The data was utilized in establishing ratios because the data validator indicated that even
though the results were outside the criteria allowed by the A&PC Laboratory, they were
within the limits of 80% - 120% recovery allowed by the WVNSCO data validation
procedure.

The U-232, U-233/234, U-235/236, and U-238 results in Samples 01-1140, 01-1141, and
01-1142 were qualified “J”, that is estimated, by the data validator.  The qualifier was
assigned due to depressed recovery of the quality control standard indicating the uranium
results could be biased low.  The data was utilized in establishing ratios because the
percent recovery was within the limits established by the laboratory.

The following isotopes were qualified “U”, that is, undetected, by the data validator:  Tc-99
in Sample 01-1140, I-129 in Samples 02-0307 and 02-0308, U-235/236 and U-238 in
Samples 01-1141, 02-0307, and 02-0308, and U-232, U-233/234, U-235/236 and U-238
in Samples 01-1140 and 01-1142.  In each case, the data was qualified because the
activity demonstrated was less than the MDA for these samples.  This does not impact the
usability of the sample results.

6.3.5 M-8 Pump Pit

Dose rates surveys were taken of the M-8 Pump Pit in November and December 2000 per
the Work Instruction Packages 0001946, 0001985, and 0002260.  These surveys were
performed per approved radiological protection procedures and the applicable approved
work instruction document.
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Validation was accomplished by comparing the result of the data packages provided to
the requirements imposed by the CMP and WVDP-409, “Verification and Validation of
Analytical, Field, and Dose Rate Data.”  The details for each package are documented in
the applicable validation packages which are maintained in the project files(25).

There were no qualifiers assigned to the data and the data is acceptable for its intended
use.

6.3.6 STS Jumper

Dose rate surveys were taken of the STS Valve Aisle Jumper in May 1988 and recorded
on Radiation and Contamination Survey Report 060042.  These surveys were performed
per approved radiological protection procedures.

Validation was accomplished by comparing the result of the data packages provided to
the requirements imposed by the CMP and WVDP-409.  The details for each package are
documented in the applicable validation packages which are maintained in the project
files(26).

There were no qualifiers assigned to the data and the data is acceptable for its intended
use.

7.0 Data Analysis

Dose-to-curie modeling of the balance of the Waste Tank Farm key curie contributors, with the exception
of the HLW legacy piping, was conducted using MicroShield™ software.  As identified in the CMP, the
modeling was performed by a person trained in the use of the MicroShield™ software and the modeling
calculations provided in the referenced appendices have been peer reviewed.  The radionuclide inventory
for the HLW legacy piping was determined from a conservative residual volume estimate and the
radionuclide concentrations.

Dose-to-curie modeling inputs include a dose rate measurement, an isotopic distribution/scaling factors
that can be associated with the contamination, and the configuration/dimensions of the particular area. 
The modeling was performed using a dose rate that was attributed solely to Cs-137.  While many
radioisotopes emit gamma radiation during decay, their contribution would not significantly change the
dose rate due to lower energies and/or low abundance.  Per the CMP, the Balance of the Tank Farm
MicroShield™ modeling and associated calculated results have been decayed to the reference date of
September 30, 2004.  Area specific assumptions and modeling results are described below and in the
supporting documentation.

7.1 HLW Transfer Trench Piping

On January 20, 2004, dose rates of the HLW Transfer Trench were collected.  Dose rate
measurements below the pit covers are shown in Table 5.  Dose rate measurements were
collected inside the trench at two locations along its length.  Utilizing the dose rates collected and
assuming the dose rate was due entirely to Cs-137, the piping at each survey location was
modeled.  The piping in the trench was modeled conservatively by using the highest dose rate
measured at each survey location and assuming all radiation was from a five foot length of the
individual pipeline being modeled.  Dose-to-curie modeling calculations and assumptions are
provided in Appendix B.  Table 7 shows the application of the MicroShield™ modeling results to
each pipeline segment to determine the total Cs-137 source term for the HLW Transfer Trench.  It
was not necessary to decay the Cs-137 source term as the survey data was within one year of
September 30, 2004.
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The Batch 10 vitrification run scaling factors (Table 8) were then used calculate the HLW Transfer
Trench piping radionuclide inventory shown in Table 10.  Calculation of the Batch 10 vitrification
run scaling factors is provided in Appendix C.

7.2 Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5

On December 30, 2003, dose rates of the 8Q-1, 8Q-2, 8Q-4, and 8Q-5 pits were collected.  Dose
rate measurements below the pit covers are shown in Table 6.  Utilizing the highest dose rate
measured in each respective pit and assuming the dose rate was due entirely to Cs-137, each pit
was modeled.  Each pit was treated as a rectangular volume.  Because the pits contain a
collection of components, jumpers, pipes, and valves, an internal density had to be assigned. 
Using iron as the source material, a density was calculated for each pit based on the mass of the
components in each pit.  Dose-to-curie modeling calculations and assumptions are provided in
Appendix D.  Table 9 shows the component mass, internal density, and the Cs-137 source term
determined for each of the pits.  It was not necessary to decay the Cs-137 source term as the
survey date was within one year of September 30, 2004.

The Batch 10 vitrification run scaling factors (Table 8 ) were then used to calculate the 8Q-1,
8Q-2, 8Q-4 and 8Q-5 radionuclide inventory shown in Table 10.

7.3 STS Pipeway/ Shield Structure Piping

Dose rate measurements of an STS Valve Aisle Jumper taken in May 1998 was 1,700 mR/hr.
Using the 1998 STS Valve Aisle Jumper dose rate measurement and assuming the dose rate was
due entirely to Cs-137 uniformly distributed on the internal surfaces, the jumper was modeled.

Dose-to-curie modeling calculations and assumptions are provided in Appendix E.  A Cs-137
areal concentration of 138 Fci/cm2 as of the survey date was determined for the STS Valve Aisle
Jumper.  When applied to the  STS Pipeway/Shield Structure piping surface area estimates, a 
Cs-137 source term of 414 curies was calculated as shown in Appendix F.

The decay corrected STS Valve Aisle scaling factors shown in Table 11 were then used to
calculate the radionuclide inventory of the associated piping shown in Table 10.  Calculation of the
STS Valve Aisle scaling factors is provided in Appendix G.

7.4 Waste Tank Farm HLW Legacy Piping

7.4.1 Line 7P120

The radionuclide concentrations of the THOREX waste decay corrected to
September 30, 2004 were used to calculate the radionuclide inventory of the 3-inch
diameter THOREX Transfer Line 7P120.  A residual waste volume of 2% of the total line
was conservatively estimated based on engineering judgement as explained below.  This
pipeline is constructed of stainless steel and welded with full-penetration butt weld joints
to preclude the accumulation of waste in crud traps.  In addition, the piping is sloped at a
minimum of 1/16-inch per foot to promote gravity draining of the line to the waste tank.  All
liquids transferred via Line 7P120 were non-viscous neutoniun fluids.  At the low point of
the line near the Tank 8D-3/8D-4 vault, there is a short 3-foot branch piping connection
with a valve which results in a dead leg.  About one gallon of liquid holdup is estimated
from the reference Drawing 8A-l-12.
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Table 7

Determination of Cs-137 Source Term for the HLW Transfer Trench

Line Segment Pipeline Service
Pipe

Diameter
(Inches)

Total
Length
(Feet)

Cs-137 Curies
per 5 Foot

Length from
MicroShield™

Modeling
(Appendix B)

Total Cs-137
Curies

Vitrification Facility to
Tanks 8D-3 and 8D-4

55-PH-3-021 Condensate
Return

3 550 0.312 34.3

5-PH-3-003 Waste Header 3 550 0.312 34.3

Vitrification Facility to
Pit 8Q-5

55-PH-2-032 Spare Sludge
Transfer

2 110 0.113 2.5

55-PH-2-033 Sludge
Transfer

2 110 0.113 2.5

55-PH-2-015 Spare Return 2 110 0.113 2.5

55-PH-2-006 Return 2 110 0.113 2.5

Pit 8Q-5 to Pit 8Q-2 55-PH-2-005 Spare Sludge
Transfer

2 213 0.113 4.8

55-PH-2-004 Sludge
Transfer

2 213 0.113 4.8

55-PH-2-008 Return 2 213 0.113 4.8

Pit 8Q-2 to Pit 8Q-1 55-PH-2-034 THOREX
Transfer

2 96 0.278 5.3

55-PH-2-038 Zeolite Transfer 2 96 0.278 5.3

Pit 8Q-1 to Pit 8Q-4 55-PH-2-018 THOREX
Transfer

2 126 0.278 7.0

55-PH-2-014 2 126 0.278 7.0

Totals 2,623 118         
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Table 8

Batch 10 Scaling Factors

Project
Isotope

Batch 10 Scaling Factors
Decayed/Ingrown to
September 30, 2004

C-14 2.03e-07

Tc-99 3.51e-05

I-129 1.62e-10

U-232 3.85e-06

U-233 1.49e-06

U-234 5.73e-07

U-235 1.58e-08

Np-237 8.30e-06

U-238 1.41e-07

Pu-238 1.55e-03

Pu-239 4.52e-04

Pu-240 3.21e-04

Pu-241 9.96e-03

Am-241 1.33e-02

Cm-243 8.96e-05

Cm-244 2.10e-03

Cs-137 1.00e+00

Sr-90 9.54e-01
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Table 9

Component Mass, Internal Density, and Cs-137 Source Term for 8Q Pits

Pit Highest Dose Rate
Measurement

(mR/hr)

Mass of 
Component 

(lbs)

Internal Density
(g/cm3)

Cs-137
Source Term 

Curies*

8Q-1 53.4 382 0.0073 0.31

8Q-2 33,500 417 0.0068 221

8Q-4 16.2 927 0.059 0.051

8Q-5 6.0 N/A 3.93 0.753

Total 222.1

*   See Appendix D.
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Table 10

Calculation of Radionuclide Inventory for the Balance of the Tank Farm

Pits 8Q-1, 
8Q-2, 8Q-4,
and 8Q-5 

HLW Transfer
Trench Piping

HLW
Legacy Piping

Pipeline 7P113 to
Tank 8D-2

HLW Legacy
Piping

Pipeline 7P120 to
Tank 8D-4

STS Pipeway/
Shield Structure

M-8 Riser
Pump Pit Piping

Associated
Piping

(M-8 Pump Pit to
STS)

Cs-137 Curies from
MicroShield™

2.22e+02
(See Note 1)

1.18e+02
(See Table 7) N/A N/A 414.1

(See Appendix F) 3.7 74.5
(See Appendix K)

Cs-137 Curies
Aged to 9/30/04 (See Note 2) (See Note 2) N/A N/A 392.1 3.35 64.3

Gallons of Liquid N/A N/A 4
(See Appendix I)

7
(See Appendix H) N/A N/A N/A

Project
Isotope

Aged Batch 10
Scaling Factors

Aged Tank 3D-2
Analytical Results

(VAST 02-1767)
(FCi/ml)

Aged THOREX
Radionuclide
Distribution

Aged STS Valve Aisle Scaling Factors

C-14 2.03e-07 2.03e-07 9.79e-05 1.09e-05 1.31e-06 1.31e-06 1.31e-06
Tc-99 3.51e-05 3.51e-05 1.16e-04 8.75e-03 2.25e-04 2.25e-04 2.25e-04
I-129 1.62e-10 1.62e-10 8.21e-05 1.51e-05 1.04e-09 1.04e-09 1.04e-09
U-232 3.85e-06 3.85e-06 2.02e-05 1.94e-04 9.12e-06 9.12e-06 9.12e-06
U-233 1.49e-06 1.49e-06 8.60e-06 1.76e-04 3.58e-06 3.58e-06 3.58e-06
U-234 5.73e-07 5.73e-07 4.11e-06 1.85e-04 1.72e-06 1.72e-06 1.72e-06
U-235 1.58e-08 1.58e-08 3.30e-08 4.35e-07 7.60e-07 7.60e-07 7.60e-07
Np-237 8.30e-06 8.30e-06 5.17e-06 2.54e-05 8.32e-06 8.32e-06 8.32e-06
U-238 1.41e-07 1.41e-07 4.21e-07 5.98e-09 5.89e-07 5.89e-07 5.89e-07
Pu-238 1.55e-03 1.55e-03 1.35e-03 3.51e-02 1.56e-03 1.56e-03 1.56e-03
Pu-239 4.52e-04 4.52e-04 9.07e-04 1.30e-03 4.86e-04 4.86e-04 4.86e-04
Pu-240 3.21e-04 3.21e-04 6.93e-04 6.80e-04 8.65e-04 8.65e-04 8.65e-04
Pu-241 9.96e-03 9.96e-03 1.23e-02 3.04e-02 9.97e-03 9.97e-03 9.97e-03
Am-241 1.33e-02 1.33e-02 5.79e-03 2.11e-02 1.34e-02 1.34e-02 1.34e-02
Cm-243 8.96e-05 8.96e-05 2.38e-05 1.28e-05 8.96e-05 8.96e-05 8.96e-05
Cm-244 2.10e-03 2.10e-03 6.08e-04 5.83e-04 2.11e-03 2.11e-03 2.11e-03
Cs-137 1.00e+00 1.00e+00 2.23e+00 2.56e+01 1.00e+00 1.00e+00 1.00e+00
Sr-90 9.54e-01 9.54e-01 1.88e-01 1.80e-01 9.58e-01 9.58e-01 9.58e-01
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Project
Isotope

Pits 8Q-1, 
8Q-2, 8Q-4,
and 8Q-5 

HLW
Transfer
Trench
Piping

HLW
Legacy Piping

Pipeline 7P113 to
Tank 8D-2

HLW Legacy
Piping

Pipeline 7P120
to Tank 8D-4

STS Pipeway/
Shield Structure

Piping

M-8 Riser
Pump Pit 

Associated
Piping

(M-8 Pump Pit
to STS)

Totals

Balance of Tank Farm Inventory Decayed/Ingrown to September 30, 2004

C-14 4.52e-05 2.40e-05 1.48e-06 7.63e-05 5.14e-04 4.39e-06 8.42e-05 7.49e-04
Tc-99 7.79e-03 4.14e-03 1.76e-06 6.13e-02 8.82e-02 7.54e-04 1.45e-02 1.77e-01
I-129 3.59e-08 1.91e-08 1.24e-06 1.06e-04 4.08e-07 3.48e-09 6.69e-08 1.19e-04
U-232 8.56e-04 4.55e-04 3.06e-07 1.36e-03 3.58e-03 3.06e-05 5.86e-04 6.86e-03
U-233 3.32e-04 1.76e-04 1.30e-07 1.23e-03 1.40e-03 1.20e-05 2.30e-04 3.39e-03
U-234 1.27e-04 6.76e-05 6.22e-08 1.30e-03 6.74e-04 5.76e-06 1.11e-04 2.28e-03
U-235 3.50e-06 1.86e-06 5.00e-10 3.05e-06 2.98e-04 2.55e-06 4.89e-05 3.58e-03
Np-237 1.84e-03 9.79e-04 7.83e-08 1.78e-04 3.26e-03 2.79e-05 5.35e-04 6.82e-03
U-238 3.13e-05 1.66e-05 6.37e-09 4.19e-08 2.31e-04 1.97e-06 3.79e-05 3.19e-04
Pu-238 3.45e-01 1.83e-01 2.04e-05 2.46e-01 6.12e-01 5.23e-03 1.00e-01 1.49e+00
Pu-239 1.00e-01 5.34e-02 1.37e-05 9.10e-03 1.91e-01 1.63e-03 3.12e-02 3.86e-01
Pu-240 7.13e-02 3.79e-02 1.05e-05 4.76e-03 3.39e-01 2.90e-03 5.56e-02 5.12e-01
Pu-241 2.21e+00 1.18e+00 1.86e-04 2.13e-01 3.91e+00 3.34e-02 6.41e-01 8.18e+00
Am-241 2.96e+00 1.57e+00 8.77e-05 1.48e-01 5.25e+00 4.49e-02 8.62e-01 1.08e+01
Cm-243 1.99e-02 1.06e-02 3.60e-07 8.96e-05 3.51e-02 3.00e-04 5.76e-03 7.18e-02
Cm-244 4.67e-01 2.48e-01 9.21e-06 4.08e-03 8.27e-01 7.07e-03 1.36e-01 1.69e+00
Cs-137 2.22e+02 1.18e+02 3.38e-02 1.79e+02 3.92e+02 3.35e+00 6.43e+01 9.79e+02
Sr-90 2.12e+02 1.13e+02 2.73e-03 1.74e+02 3.76e+02 3.21e+00 6.16e+01 9.39e+02

Notes:

1 Sum of MicroShield™ modeling results:  8Q-1 (0.31 Ci); 8Q-2 (221 Ci); 8Q-4 (0.051 Ci); 8Q-5 (0.75 Ci).

2 The aging of MicroShield™ results was not required since, per the CMP, the surveys were taken within one year of September 30, 2004.



RIR-403-029
Rev. 0
Page 33 of 113

Table 11

STS  Valve Aisle Scaling Factors
Decayed to September 30, 2004

Project
Isotope

STS Valve Aisle
Scaling Factors

Decayed to 9/30/04

C-14 1.31e-06

Tc-99 2.25e-04

I-129 1.04e-09

U-232 9.12e-06

U-233 3.58e-06

U-234 1.72e-06

U-235 7.60e-07

Np-237 8.32e-06

U-238 5.89e-07

Pu-238 1.56e-03

Pu-239 4.86e-04

Pu-240 8.65e-04

Pu-241 9.97e-03

Am-241 1.34e-02

Cm-243 8.96e-05

Cm-244 2.11e-03

Cs-137 1.00e+00

Sr-90 9.58e-01
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Calculations and assumptions are provided in Appendix H.  The calculated radionuclide
inventory is also shown in Table 10.

7.4.2 Line 7P113

The radionuclide concentrations of the Tank 3D-2 liquid waste sample decay corrected to
September 30, 2004 were used to calculate the radionuclide inventory of the Tank 8D-2
3-inch diameter Waste Transfer Line 7P113.  A residual waste volume of 2% of the total
line was conservatively estimated based on engineering judgement as explained above. 
Calculations and assumptions are provided in Appendix I.  The calculated radionuclide
inventory is shown in Table 10.

7.5 M-8 Riser Pump Pit and Associated Piping

7.5.1 M-8 Riser Pump Pit

The interior dose rate measurements of the M-8 Riser Pump Pit were collected in
November and December 2000 during STS flushing operations.  Surveys were taken
through existing valve access ports in the pit cover located 65 inches from the top of the
pit covers into the pit.  Dose rates ranged from 722 mR/hr to 1,244 mR/hr.  Using the
highest dose rate measurement in the pit and assuming the dose rate was due entirely to
Cs-137, each pit was modeled.  The pits were treated as a rectangular volume.  Because
the pits contain a collection of components, pipes, and valves, an internal density had to
be assigned.  A density of 0.21 g/cm3 was calculated based on the components in the pit
and iron was used as a source material.

Dose-to-curie modeling calculations and assumptions are provided in Appendix J.  A
Cs-137 source term of 3.7 curies was determined for the M-8 Riser Pump Pit.

The decay corrected STS Valve Aisle Scaling Factors shown in Table 11 were then used
to calculate the M-8 Riser Pump Pit radionuclide inventory shown in Table 10.

7.5.2 Associated Piping (M-8 Pump Pit to STS)

A dose rate measurement of an STS Valve Aisle jumper taken in May 1998 was 1,700
mR/hr.  Using the 1998 valve aisle jumper dose rate measurement and assuming the
dose rate was due entirely to Cs-137 uniformly distributed on the internal surfaces, the
jumper was modeled.

Dose-to-curie modeling calculations and assumptions are provided in Appendix E.  A
Cs-137 areal concentration of 138 Fci/cm2 was determined for the STS valve aisle jumper. 
When applied to the approximately 900 feet of 2 ½  inch Schedule 40 stainless steel
piping which runs between the STS and M-8 Pump Pit, a Cs-137 source term of 74.5
Cs-137 curies was calculated as shown in Appendix K.

The decay corrected STS Valve Aisle scaling factors were then used to calculate the
radionuclide inventory of the STS to M-8 Pump Pit piping shown in Table 10.

7.6 Total Curie Estimate

Summing the conservatively estimated curie contributions from each of the key curie contributing
areas in the balance of the Waste Tank Farm, the conservative curie estimate for the entire
balance of the Waste Tank Farm (decayed/ingrown to September 30, 2004) was calculated
(Appendix L) and is shown in Table 12.
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The sum total of performance assessment radioisotopes, as depicted in Table 12 (minus Cs-137
and Sr-90), is approximately 23.3 curies.

Table 12

Total Performance Assessment Radionuclides
for the Balance of Tank Farm*

(Decayed and Ingrown to September 30, 2004)

Project
Isotope

Total
Curies

C-14 7.49e-04

Tc-99 1.77e-01

I-129 1.19e-04

U-232 6.86e-03

U-233 3.39e-03

U-234 2.28e-03

U-235 3.58e-03

Np-237 6.82e-03

U-238 3.19e-04

Pu-238 1.49e+00

Pu-239 3.86e-01

Pu-240 5.12e-01

Pu-241 8.18e+00

Am-241 1.08e+01

Cm-243 7.18e-02

Cm-244 1.69e+00

Cs-137* 9.79e+02

Sr-90** 9.40e+02

* The method for choosing the project isotopes is outlined in WVDP-403, "Characterization
Management Plan for the Facility Characterization Project" (CMP).

** Cs-137 and Sr-90 are not critical radionuclides for the outcome of the performance
assessment but are reported for completeness per WVDP-403.



RIR-403-029
Rev. 0
Page 36 of 113

8.0 Data Limitations

The curie estimates identified above were generated to meet the objectives of the Facility Characterization
Project and to facilitate their potential use in the site’s performance assessment model.  The technical
approach, model inputs and assumptions, and the conclusion that the generated curie estimates are
conservatively bounding, has been reviewed and validated/approved by the project’s Technical Review
and Approval Panel (Appendix M) pursuant to the requirements of the CMP.
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Appendix A 
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904D-146, 8A-L-1, 8A-L-10, 8A-L-12, 8A-L-13, 8B-M-591, 8B-M-4, and 900D-1175 
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Appendix B 

MicroShieldTM Modeling Results for HLW Transfer Trench Piping 



R I R-403-0029 
Rev. 0 
Page 72 of 173 

Component or area: Lines 55-PH-2-034,55-PH-2-038,55-PH-3-003 and 55-PH-3-021 

Model geometry used: Cylinder Surface - External Dose Point 

Given/Fac ts: 

1. Unshielded radiation probe readings were taken inside the transfer trench at CS-271. The highest 
reading measured was 9.8 mR/hr. 

2. Lines 55-PH-2-034 and 55-PH-2-038, are 2" diameter lines and are enclosed in 4" lines for 
double containment. These lines are constructed of Schedule 40 stainless steel. 

3. Lines 55-PH-3-021 and 55-PH-3-003, are 3" diameter lines and are enclosed in 6" lines for 
double containment. These lines are constructed of Schedule 40 stainless steel. 

Assumptions: 

1 .  The transfer trench was modeled conseriatii.ely by using the highest dose reading measured in the 
trench. The dose point used was at a distance of the longest distance in the trench, or a cross 
sectional diagonal of the trench. (In other words; it is assumed that the dose point was taken at 
one comer of the trench, with the source as each individual pipe running through the other comer 
of the trench.) 

2. 

3. 

All radiation is assumed to be coming from each individual line. 

The internal surfaces of the lines are assumed to be uniformly contaminated with (3-137 

4. Each line is assumed to be 5' long. In order to get the total curie content of each line: the results 
will have to be scaled to the entire length of piping. 

Input into the model 

Distance of the detector to the source: Trench depth = 6' 0.5" (from Drawing 904D-0142) 
Trench width = 6' (from Drawing 9041)-060) 

Detector distance = ,/(72")2 t (72.5")2 = 102.2" 

Dimensions of the lines: 2.375" O.D., 0.154" wall thickness" s 5' length 
3.5" O.D., 0.216" wall thickness" s 5' length 
4.5" O.D., 0.237" wall thickness" s 5' length 
6.625" O.D., 0.280" wall thickness* s 5' length 

DraLving 904D-0 142, Drawing 904D-060, "Sludge Mobilization System 
Piping Line List,'' WVNS-UPLL-010, Revision 10 
Radiation and Contamination Survey Report 123224, Work Instruction 
SMTS-994356 

Reading modeled: 9.8 mIUhr 
Drawings/References: 

Work Documents/Surveys: 

*Wall thicknesses and radii of the lines are based on information from "Pocket Ref," Thomas J. Glover, Sequoia Publishing, 
I n C  . 

Model prepared by: E .  i w k C q  j j3\01 
SignaturePriht namemate I I I  
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Page : 1 
DOS File : Lines 55-PH-2-034 and 038.ms6 
Run Date: February 3, 2004 
Run Time: 10:01:05 AM 
Duration : 0 O : O O : O O  

Case Title: Lines at CS-271 
Description: Lines 55-PH-2-034 and 038, based on 9.8 mR/hr 

Geometry: 10 - Cylinder Surface - External Dose Point 

0.0045 
0.0318 
0.0322 
0.0364 
0.6616 

File Ref: M/A 
Date: aldlov 

By: F-/ 
Checked: FZ 

Source Dimensions 
Height , 152.4 cm 5 ft 0.0 in 
Radius 2.625 cm 1.0 in 

Dose Points 
x Y Z 

6 # 1  265.303 cm 7 6 2  cm o 7 m  
8 ft 8.5 in 2 ft 6.0 in 0.0 in 

Shields 
Shield Name Dimension Material Densitv 
Cyl. Radius 2.625 in Ai r  0.00122 
Transition .826 in Air  0.00122 
Shield 2 
Air Gap 
Wall Clad 

,237 in 

.154 in 

I ron 7.86 
Ai r  0.00122 
Iron 7.86 

Source Input 
Grouping Method : Actual Photon Energies 

Ba-137m 2.6296e-001 9.7296e+009 1.0461e+002 3.8707e+006 
CS-137 2.7797e-00 1 1.0285e+010 1.1058e-tO02 4.0916e+006 

Nuclide curies becauerels yCi/cm2 Ba/cm2 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Activitv Fluence Rate 
photons/sec MeV/cm2/sec 

No Buildur, 
1.010e+08 1.337e-194 
2.014e+08 1.343e-23 
3.716e+08 1.473e-22 
1.352e+08 2.697e-16 
8.755e+09 3.038e+03 

Results 
Fluence Rate 
MeV/cmz/sec 
With Builduu 
4.396e-27 
1.489e-23 
1.637e-22 
3.115e- 16 
5.055e+03 

ExDosure Rate 
mR/hr 

No Builduu 
9.161e-195 
1.119e-25 
1.185e-24 
1.533e-18 
5.889e+00 

ExDosure Rate 
mR/hr 

With Builduu 
3.0 14e-27 
1.240e-25 
1.317e-24 
1.770e-18 
9.800e+00 

TOTALS : 9.564e+09 3.038e-t-03 5.055e+03 5.889e+00 9.800e+00 
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Page : 1 
DOS File : Lines 55-PH-3-003 and 021.ms6 
Run Date: February 3, 2004 
Run Time: 10:08:02 AM 
Duration : 0O:OO:OO 

File Ref: h I l i  
Date: ial3ioq 

By: 'U 
Checked: 2-2 

Case Title: Lines a t  CS-271 
Description: Lines 55-PH-3-003 and 021, based on 9.8 mR/hr 

Geometry: 10 - Cylinder Surface - External Dose Point 

# 

Source Dimensions 
5 ft 0.0 in Height 152.4 cm 

Radius 3.896 cm 1.5 in 

Dose Points 
X v Z 

1 2.68eT02 cm 76.2 cm o c m  
8 ft 9.5 in 2 ft 6.0 in 0.0 in 

Shields 
Shield Name Dimension Material Density 
Cyl. Radius 3.896 in Air  0.00122 

0.00122 Transition 1.283 in Air 
Shield 2 .28 in I ron 7.86 
Air Gap Air 0.00122 
Wall Clad ,216 in I ron 7.86 

L 

Source Input 
Grouping Method : Actual Photon Energies 

Ba- 137m 2.9513e-001 1.0920e+010 7.9102e+001 2.9268e+006 
CS-137 3.1198e-001 l . l543e+O 10 8.3618e+001 3.0939e+006 

Nuclide curies becauerels yCi/cm2 Ba/cm2 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Enerav Activitv Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

MeV photonslsec MeV/cm 2/sec M eV1cm */set mR/hr mR/hr 

0.0045 1.134e+08 4.544e-246 4.838e-27 3.114e-246 3.316e-27 
0.0318 2.26 l e+08  8.903e-30 7.509e-26 7.416e-32 6.254e-28 
0.0322 4.171e+08 1.563e-28 1.408e-25 1.258e-30 1.133e-27 
0.0364 1.518e+08 1.666e-20 1.945e-20 9.468e-23 1.105e-22 
0.6616 9.826e+09 2.720e+03 5.053e+03 5.273e+00 9.797e+00 

No Buildup With Buildup No Buildup With Buildup 

TOTALS : 1.073e+10 2.720e+03 5.053e+03 5.273e+00 9.797e+00 
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Component or area: Lines 55-PH-2-004,55-PH-2-005 and 55-PH-2-008 

Model geometry used: Cylinder Surface - External Dose Point 

Given/Facts: 

1. Unshielded radiation probe readings were taken inside the transfer trench at CS-138. The highest 
reading measured was 2.9 mR/hr. 

2. These lines are 2" diameter lines and are enclosed in 4" lines for double containment. These lines 
are constructed of Schedule 40 stainless steel. 

Assumptions: 

1 ,  The transfer trench was modeled conservatiyely by using the highest dose reading measured in the 
trench. The dose point chosen was set at the longest possible distance of any line from the dose 
point, This \vas determined from Drawing 900D-2826: Sheet 1. The lines are contained to a 
cross sectional area of 22.5" s 11 8.5". The longest distance u.ould be a diagonal line across this 
rectangular area. 

2. All radiation is assumed to be coming from each individual line 

3 .  

4. 

The internal surfaces of the lines are assumed to be uniformly contaminated with Cs-137. 

Each line is assumed to be 5' long. In order to get the total curie content of each line, the results 
will have to be scaled to the entire length of piping. 

Input into the model 

Distance of the detector to the source: 

Detector distance = J(22.T1)2 t (1 1 8.5")2 = 120.6" 

Dimensions of the lines: 2.375" O.D., 0.154" n.all thickness" s 5' length 
4.5" O.D., 0.237" wall thickness* s 5' length 

Reading modeled: 2.9 mR/hr 
D rawingslReferences : 

Work DocumentslSurveys: 

Drawing 900D-2826: Sheet 1, Dran.ing 904D-060, "Sludge Mobilization 
System Piping Line List," WVNS-UPLL-010, Revision 10 
Radiation and Contamination Survey Report 123224, Work Instruction 
SMTS-994356 

*Wall thicknesses and radii of the lines are based on information from "Pocket Ret:" Thomas J. Glover, Sequoia Publishing, 
I n C .  
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DOS File : Lines 55-PH-2-034, 005 and 008.ms6 
Run Date: February 3, 2004 
Run Time: 9:58:27 AM 
Duration : 0O:OO:OO 

File Ref: h\/ k 
Date: 2 Isl,>r 

BY: L 
Checked: :,I 

Case Title: Lines at  CS-271 
Description: Lines 55-PH-2-004, 005 and 008, based on 2.9 mR/hr 

Geometry: 10 - Cylinder Surface - External Dose Point 

Source Dimensions 
Height 152.4 cm 5 ft 0.0 in 
Radius 2.625 cm 1.0 in 

Dose Points 
X v Z 

0 312.039 cm 76.2 cm o c m  
10 ft 2.8 in 2 ft 6.0 in 0.0 in 

Shields 
Shield Name Dimension Material Densitv 
Cyl. Radius 2.625 in A i r  0.00122 
Transition .826 in Air 0.00122 
Shield 2 .237 in Iron 7.86 

0.00122 Air Gap Air  
Wall Clad .154 in I ron 7.86 

Source Input 
Grouping Method : Actual Photon Energies 

Ba-137m 1.0670e-00 1 3.9479e+009 4.2448e +00 1 1.5706e+006 
CS-137 1.1279e-001 4.1733e+009 4.4871e+001 1.6602e+006 

Nuclide curies beccluerels pCiIcm2 BQ/cm2 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Resu Its 
Enerqv Activitv Fluence Rate Fluence Rate Exposure Rate ExDosure Rate 

No BuilduD With Buildup No BuilduD With Buildup 
mR1hr M eV1cm 21sec mR1hr - MeV photonslsec MeVIcm 2/sec 

0.0045 4.098e+07 4.394e- 195 1.299e-27 3.012e- 195 8.903e-28 
0.0318 8.173e+07 4.417e-24 4.895e-24 3.679e-26 4.078e-26 
0.0322 1.508e+08 4.833e-23 5.371e-23 3.890e-25 4.323e-25 
0.0364 5.488e+07 8.665e-17 1.001e-16 4.923e-19 5.685e- 19 
0.6616 3.552e+09 8.991e+02 1.496e+03 1.743e+00 2.900e+00 

TOTALS : 3.881e+09 8.991e+02 1.496e+03 1.743e+00 2.900e+00 
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Appendix C 

Peer Reviewed Batch 10 Vitrification Run Scaling Factors for 
HLW Trench Piping and Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5 
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Project 
Isotope 

Batch 10 Vitrification Run Scaling Factors for 
HLW Trench Piping and Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5 

Batch 10 

Analysis Scaling Factor 
Radionuclide Distribution Batch I O  

Batch 10 
Radionuclide Distribution 

Analysis Date 
May 15,1997 

Decayedllngrown to 
September 30, 2004 

Decayedllngrown to  
September 30, 2004 

( P C i b )  
(PCikI)  

I I I 1 1 

C- I  4 

Tc-99 

4.90e-04 2.03e-07 4.90e-04 

8.45e-02 8.45e-02 3.51e-05 

U-232* 

U-233 

U-234 

11-1 29 I 3.90e-07 I 3.90e-07 1 1.62e-10 1 
9.97e-03 9.29e-03 3.85e-06 

3.60e-03 3.60e-03 1.49e-06 

1.30e-03 1.38e-03 5.73e-07 

U-235 

Np-237 

U-238 

3.80e-05 3.80e-05 1.58e-08 

2.00e-02 2.00e-02 8.30e-06 

3.40e-04 3.40e-04 1.41 e-07 

3.74e+00 PU-238 3.96e+00 

1 Pu-239 I 1.09e+00 I 1.09e+00 1 4.52e-04 1 
1.55e-03 

PU-240 

PU-241 

(Am-241 I 3.21 e+01 I 1 1.33e-02 1 3.21 e+01 

7.70e-01 7.74e-01 3.21e-04 

3.43e+01 2.40e+01 9.96e-03 

Cm-243 

C m-244 

c s - I  37 

2.58e-0 1 2.16e-01 8.96e-05 

6.72e+00 5.07e+OO 2.1 Oe-03 

2.85e+03 2.41e+03 1.00e+00 

* U-232 was not analyzed for in the Batch 10 sample. A conservative scaling factor was developed 
by taking the highest ratio for U-232:U-233, U-232:U-234, and U-232:U-238 using the isotopic 
distributions developed in the ORIGEN-based spent nuclear fuel distribution (Memorandum 
Fl:2002:0003 (Reissue), J.  L. Mahoney to Distribution, "Bounding Isotope Ratios for NFS Spent 
Fuels," dated February 19, 2002) and then using that ratio's value for U-232 above. The 
U-232:U-234 ratio resulted in a bounding value of 9.97e-03 which resulted in a corrected scaling 
factor of 3.69e-06 for U-232. 

Sr-90 

Peer Reviewed By: 

2.75e+03 2.30e+03 9.54e-01 
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Appendix D 

MicroShieldTM Modeling Results for Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5 
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Component or area: SQ-1 Pit 

Model geometry used: Rectangular Volume 

Given/Facts: 

1 .  Unshielded probe readings were taken inside the SQ-1 pit at 1 foot intervals. The highest 
reading measured was 53.4 mR/hr. 

2. There is approximately 382 lbs of pipinglequipment within the SQ-1 pit. (WO 940091 1) 

Assumptions: 

1 .  The pit was modeled using a conservative approach by obtaining the highest dose reading 
measured in the pit and moving the dose point to the outside of the volume and the density 
of the source was determined by using the weight of the equipment inside the pit. 

2. All contamination was assumed to be exclusively Cs- 137 

3.  Material in the pit was assumed to be iron 

Cdculatioiz: 
Input into the model 

Detector position: Flush with top of pit area; centered geometrically over the pit at a distance of 
2" fiom the surface of the volume. 
Source dimensions: 5"10.75" by 1 1 '  by 13' 
Reading modeled: 53.4 mWhr 
Source material: Combination of air, piping and components (382 lbs) 
Drawings: 904D- 125, Rev.6 
Work Documents/Surveys: Radiation Protection Survey #122979, WO 940091 1 

Model prepared by - x'f(A&hh LA E Y Lauber 13 !,)?,Hdq 
Signature/Print name/Date 

, 7 
Model peer reviewed by Lb A ,dZ d E B Lachapelle \ /l;)av 

SignatureiPrlnt name/Date 
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Page : 1 
DOS File : 8Q1PitCharacterization~O3Dec3OEYL.ms6 
Run Date: January 12, 2004 
Run Time: 7:53:07 AM 
Duration : 0O:OO:Ol 

I . I  

File Ref: 
D a;; ;<- 

Checked: -A 

Case Title: SQ-1 Pit 
Description: WTF Characterization 

Geometry: 13 - Rectangular Volume 

Source Dimensions 
Length 179.705 cm 5 ft 10.8 in 
Width 335.28 cm 11 ft 

13 f t  0.0 in Height 396.24 cm 

Dose Points 
X v Z 

# 1  184.785 cm 198.12 cm 167.64 cm 
5 ft  6.0 in 6 f t  0.7 in 6 f t  6.0 in 

Shields 
Shield Name Dimension Material Density 

Source 2.39e+07 cm3 Carbon 0.00725 
A i r  Gar, Air 0.001 22 

Source Input 
Grouping Method : Actual Photon Energies 

Ba-137m 2.9546e-00 1 1.0932e+010 1.2376e-002 4.5791e+002 
CS-137 3.1233e-001 1.1556e+010 1.3082e-002 4.8405e+002 

Nuclide curies becauerels pCi/cm3 Bqfcm3 

Buildup 
The material reference is : Source 

Integration Parameters 
X Direction 10 
Y Direction 20 
Z Direction 20 

Resu I ts 
Enerqy Activitv Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

MeV photonsfsec MeV/cm2/sec MeV/cm 2/sec  mR/hr mR/hr 
No Buildup With Buildup No Buildup With Buildup 

3.413e+01 2.102e-01 2.843e-01 0.0318 2.263e+08 2.523e+ 01 
0.0322 4.176e+08 4.718e+01 6.385e+01 3.797e-01 5.139e-01 
0.0364 1.520e+08 1.967e+01 2.679e+O 1 1.118e-01 1.522e-01 
0.6616 9.837e+09 2.557e+04 2.705e+04 4.956e+01 5.245e+01 

2.718e+04 5.027e+0 1 5.340e+01 TOTALS : 1.063e-tlO 2.566e+04 
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Component or area: 84-2 Pit 

Model geometry used: Rectangular Volume 

GivedFacts: 

1 .  Unshielded probe readings were taken inside the 8Q-2 pit at 1 foot intervals. The highest 
reading measured was 33.5 R/hr. 

2. There is approximately 417 Ibs ofpiping'equiprnent within the 84-2 pit. (WO 940091 I )  

Assumptions: 

1. The pit was modeled using a conservative approach by obtaining the highest dose reading 
measured in the pit and moving the dose point to the outside of the volume. The density of 
the source was determined by using the weight of the equipment inside the pit. 

2. All contamination was assumed to be exclusively Cs- 137 

3 .  Material in the pit was assumed to be iron 

Cnlcirlatiorz: 
Input into the model 

Detector position: Flush with top of pit area; centered geometrically over the pit at a distance of 
2" fi-om the surface of the volume. 
Source dimensions: 6' 5" by 12' by 13' 6" 
Reading modeled: 33.5 R/hr 
Source material: Combination of air, piping and components (4 17 lbs. at a density of ,00683 
g d c m 3 )  
Drawings: 
Work Docurnents/Surveys: Radiation Protection Survey # 122979, WO 94009 I I 

904D- 125, Rev 6, 904D- I26 Rev. 5 

' 4 '  /J 7 ,&; fl 
3 

Model prepared by ,' ,h~ l/r >4&- E Y Lauber 
SignaTure/Prmt name/Date / 

7 
Model peer reviewed by &-ii~!&,b E B Lachapelle I ! j c i  \, oY 

Signature!Prdt nan!ie/Date 
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Grove Engineering 
Page : 1 
DOS File : 8Q2PitCharacterization-04Janl lEYL.ms6 
Run Date: January 12, 2004 
Run Time: 8:15:12 AM 
Duration : 0O:OO:Ol 

File Ref: 

By : 
Checked: 

Date : A/< $;,k:zd+ 
Case Title: 8 4 - 2  Pump Pit 

Description: WTF Characterization of 8 4 - 2  Pump Pit based on 33.5 R/hr 
Geometry: 13 - Rectangular Volume 

Source Dimensions 
Length 184.15 cm 6 f t  0.5 in 
Width 411.48 cm 13 f t  6 .0  in 
Height 365.76 cm 12 ft 

1;1[ 
Dose Points 

X v Z 
# 1  189.23 cm 182.88 cm 205.74 cm 

6 ft 2.5 in 6 f t  6 f t  9.0 in 

Shields 
Shield Name Dimension Material Density 

Source 2.77e+07 cm3 Iron 0.00683 
Air Gap Air 0.00122 

Source Input 
Grouping Method : Actual Photon Energies 

Ba-137m 2.0922e+002 7.7410e+012 7.5489e+000 2.7931e+005 
CS-137 2.2116e+002 8.1829e+012 7.9798e-1-000 2.9525e+005 

Nuclide curies becauerels yCilcm3 BcrIcm3 

\i__------” 

Buildup 
The material reference is : Source 

Integration Parameters 
X Direction 10 
Y Direction 20 
Z Direction 20 

Resu i ts 
Enercrv Activity Fluence Rate Fluence Rate Exposure Rate ExDosure Rate 

MeV photonsf sec M eV/cm 2/sec M eVlcm2lsec mRIhr mR/hr 

0.0318 1 . 6 0 3 e + l l  1.897e+03 1.951e+03 1.580e-1-01 1.625et-01 
0.0322 2.957e+ 11 3.669e+03 3.776e+03 2.953e+01 3.039e+01 
0.0364 1.076e-t 11 2.164e+03 2.248e+03 1.230e+01 1.277e+01 
0.6616 6.965e+ 12 1.654e+07 1.725e+07 3.207e-1-04 3.344e-tO4 

No Buildup With Builduo No Buildup With Buildup 

TOTALS : 7,529e+ 12 1.655e107 1.726e+07 3.212et-04 3.350e+04 
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Component or area: 84-4  Pit 

Model geometry used: Rectangular Volume 

GivedFacts: 

1. Unshielded probe readings were taken inside the 84-4 pit at 1 foot intervals. The highest 
reading measured was 16.2 mWhr. 

2. There is approximately 927 lbs of piping/equipment within the 8Q-4 pit. (\YO 940091 1) 

Assumptions: 

1 .  The pit was modeled using a conservative approach by obtaining the highest dose reading 
measured in the pit and moving the dose point to the outside of the volume and the density 
of the source was determined by using the weight of the equipment inside the pit. 

2. All contamination was assumed to be exclusively Cs-137. 

3. Material in the pit was assumed to be iron. 

Cnlculatioii: 
Input into the model 

Detector position: Flush with top of pit area; centered geometrically over the pit at a distance of 
2" fiom the surface of the volume. 
Source dimensions: 6' by 7' by 6' 
Reading modeled: 16.2 mR/hr 
Source material: Combination of air, piping and components (927 lbs) 
Drawings: 904D- 127, Rev. 12 
Work Documents/Surveys: Radiation Protection Survey # 122979, WO 94009 1 1 

Model prepared by -i p4 ' ~ ~ & ~ l / ~ z - ,  E Y  Lauber a Ih/J $4 
Sign&ure/Print name/Date 3 

E B Lachapelle \ I lo 9 Model peer reviewed by tA+dq.ht P 
S ignature/Print name/Date 
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Page : 1 
DOS File : 8Q4PitCharacterization-03Dec29EYL.rns6 
Run Date: January 12, 2004 
Run Time: 8:35:10 AM 
Duration : 0O:OO:Ol 

Enerclv 
MeV 

0.0318 
0.0322 
0.0364 
0.6616 

TOTALS : 

Nuclide 
Ba-137m 
CS-137 

Act ivi tv  
ph  otons/sec 

3.697e+07 
6.821e+07 
2.482e+07 
1.607e+09 

1.737e+09 

Case Title: 84-4 Pit 
Description: WTF Characterization of 84-4 pit at  16.2 mR/hr 

Geometry: 13 - Rectangular Volume 

Source Dimensions 
Length 182.88 cm 6 f t  
Width 213.36 cm 7 f t  0.0 in 
Height 182.88 cm 6 ft  

Dose Points 
X v Z 

# 1  187.96 cm 91.44 cm 106.68 cm 
6 ft  2.0 in 3 f t  3 f t  6.0 in 

Shields 
Shield Name Dimension Material Density 

Source 7.14e+06 cm3 I ron 0.05894 
0.00122 Air G a p  Air 

Source Input 
J 

Grouping Method : Actua-l Photon Energies 
pCi/cm3 Bcl/cm3 curies beca uerels 

4.8265e-002 1.7858e+009 6.7637e-003 2.5026e+002 
5.1020e-002 1.8877e+009 7.1498e-003 2.6454e+002 

Buildup 
The material reference is : Source 

Integration Parameters 
X Direction 10 
Y Direction 20 
Z Direction 20 

Results 
Fluence Rate Fluence Rate ExDosure Rate Exposure Rate 
MeV/cm2/sec MeV/crn2/sec mR/hr mR/hr 

No Buildup With BuilduD No Buildup With BuilduD 
1.224e-01 1.275e-0 1 1.019e-03 1.062e-03 
2.416e-01 2,518e-01 1.944e-03 2.027e-03 
1.687e-01 1.774e-01 9.585e-04 1.008e-03 
6.780e+03 8.355e+03 1.314e+01 1.620e+01 
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Component or area: 84-5 Pit 

Model geometry used: Rectangular Volume 

Given/Facts: 

1 Unshielded probe readings were taken inside the SQ-5 pit at 1 foot intervals. The highest 
reading measured was 6 mR/hr. 

Assumptions: 

1.  The pit was modeled using a conservative approach by obtaining the highest dose reading 
measured in the pit and moving the dose point to the outside of the \,ohme and the density 
of the source was conservatively assumed to be 112 the \ ,ohme of the pit. (density of 3.93 
versus 7.86 g/cm'). 

2. All contamination was assumed to be exclusively Cs- 137 

3 .  Material in the pit was assumed to be iron 

Crilculation: 
Input into the model 

Detector position: Flush with top of pit area, centered geometrically over the pit at a distance of 
2" fi-om the surface of the volume 
Source dimensions: 5'1 5" by 9' by 12' 
Reading modeled: 6 mR/hr 
Source material: Combination of air. piping and components (iron assumed to be 1/2 volume of 
pit at density of 3 93 g/cm') 
Drawings: 
Work Documents/Surveys: Radiation Protection Survey #122979, WO 94009 1 1 

904D-128, Re\. 5, 904D-125 Rev 6 

Model prepared by c/i' LA,-. L[xiJU E Y  Lauber /4 b& c /  , 

Sig&ture/Print name/Date 

Model peer reviewed by [,F--e( L, [h  E B Lachapelle 1 I I 3 3 "1 
S ignatur:/Pr/nt name/Date 
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Grove Engineering 
Page : 1 
DOS File : 8Q5PitCharacterization_043anl1EYL.m~6 
Run Date: January 12, 2004 
Run Time: 9:02:34 AM 
Duration : 0O:OO:Ol 

Case Title: 84-5 Pit 
Description: WTF Characterization of 84-5 Pit based on 6 mR/hr 

Geometry: 13 - Rectangular Volume 

Nuclide 
Ba-137m 
CS-137 

Enerclv Activi tv 
MeV photons/sec 

0.0318 5.453e+08 
0.0322 1.006e+09 
0.0364 3.661e+08 
0.6616 2.370e+ 10 

// 

7 

Source Dimensions 
Length 156.21 cm 5 ft 1.5 in 
Width 274.32 cm 9 f t  
Height 365.76 crn 12 ft 

Dose Points 
X v Z 

# 1  161.29 cm 182.88 cm 137.16 cm 
5 ft 3.5 in 6 ft 4 f t  6.0 in 

Shields 
Shield Name Dimension Material Density 

Source 9.56e+05 in3 I ron 3.93 
0.00122 Air Gap Air 

Source Input 
Grouping Method : Actua-l Photon Energies 

curies becauerels pCi/cm3 Ba/crn3 
7.1189e-00 1 2.6340e+010 4.542 le-002 1.6806e+003 
7.5253e-001 2.7844e+010 4.8013e-002 1.7765e+003 

Buildup 
The material reference is : Source 

Integration Parameters 
X Direction 10 
Y Direction 20 
Z Direction 20 

Results 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
MeV/cm2/sec M eV/cm 2/sec mR/hr mR/hr 

No Buildup With BuilduD No Builduu With Buildup 
4.686e-26 9.541e-25 3.904e-28 7.947e-27 
6.051e-25 2.363e-24 4.870e-27 1.902e-26 
4.404e- 18 5.105e-18 2.502e-20 2,900e-20 
1.301e+03 3.095e+03 2.523e+00 6.000e+00 

TOTALS : 2.562e+ 10 
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Appendix E 

MicroShieldTM Modeling Results for STS Pipeway/Shield Structure Piping and 
M-8 Riser to STS Piping 



RIR-403-0029 
Rev 0 
Page 89 of 113 

Component or area: STS Valve Aisle Jumper J20FV-301 

Model geometry used: Cylinder surface - exteinal dose point 

Given/Facts: 

1 .  An unshielded probe reading was taken of the jumper within the STS Valve Aisle. The 
reading that was measured on Jumper J20FV-301 was 1700 mR/hr. 

Assumptions: 

1.  For calculating the curie content of the piping in the STS Pipeway the uCi/cm2 value of 
the jumper 320 FV-30 1 is assumed to be representative of the remaining inaccessible 
piping. 

2. The wall thickness of the jumper was 0.145 inches of stainless steel. 

3. The contamination was assumed to be unifoimly distributed on the intei-nal surfaces of the 
jumper and entirely of Cs-137. 

Cnlcir lcitioiz : 
Input into the model 

Detector position: 2" from the external surface of the jumper. 
Source dimensions: cylindrical soiirce with an 18" height and a ,805" radius 
Reading modeled: 1700 mRihr 
Source material: N/A 
Drawings: 900D-1079 Sht 1 ,  Re1,.5 
Work Documents/Surveys: Radiation Protection Survey #060042 
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DOS File : JumperJ2O-FV301Characterization~O3Decl7EYL.ms6 
Run Date: January 6, 2004 
Run Time: 10:39:02 AM 
Duration : 0O:OO:OO 

Nuclide 
Ba-137m 
CS-137 

Case Title: Jumper J20 FV-301 
Description: STS Valve Aisle Jumper 1700 mR @ contact 
Geometry: 10 - Cylinder Surface - External Dose Point 

Source Dimensions 
Height 45.72 cm 1 f t  6.0 in 
Radius 2.045 cm 0.8 in 

Dose Points 

# 1  
X 

7.493 cm 
Y 

22.86 cm 
Z 

o 7 m  
3.0 in 9.0 in 0.0 in 

Shields 
Material Density 

0.00122 

Dimension Shield Name 

Transition Air  

Wall Clad .145 in Iron 7.86 

Cyl. Radius 2.045 in Air 0.00122 

Air Gap Air 0.00122 

/x Source Input 
Grouping Method : Actual Photon Energies 

Ba/cm curies becauerels pCi/cm2 
7.6670e-002 2.8368e+009 1.3053e+002 4.8296e+006 
8.1046e-002 2.9987e+009 1.3798e+002 5.1053e+006 

Buildup 
The material reference is : Wall Clad 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Resu I ts 
Activitv Fluence Rate Fluence Rate Exposure Rate Exposure Rate Enerav 

mR/hr MeV photons/sec M eV/cm 2/sec MeV/cm2/sec rnR/hr 
No Buildup With Buildup No BuilduD With BuilduD 

0.0318 5.873e+07 1.725e-07 1.884e-07 1.437e-09 1.569e-09 
0.0322 1.084e+08 6.334e-07 6.928e-07 5.098e-09 5.576e-09 
0.0364 3.943e+07 9.406e-05 1.054e-04 5.344e-07 5.989e-07 
0.6616 2.553e+09 6.347e+05 8.767e+ 05 1.230e+03 1.700e+03 

6.347e+05 8.767e+05 1.230e+03 1.700e+03 TOTALS : 2.759e+ 09 
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Appendix F 

STS PipewayEhield Structure Piping Surface Area 
and Cs-I 37 Curie Inventory Calculation 
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Estimated Linear 
Feet of Piping‘’) 

Schedule 40 Pipe 
Inches 

Pipe Inside 
Diameter Inches 

STS PipewaylShield Structure Cs-I 37 Inventory Calculation 
as of Survey Date (May 1998) 

800 330 2,390 2,040 560 330 

3 2 %  2 1 %  1 314 

3.068 2.469 2.067 1.61 1.049 0.824 

Total: 

~~ 

465,463 

3,002,983 

4.1 4e+08 

4.1 4e+02 

Estimated linear feet of STS Pipeway/Shield Structure piping provided in E-mail, Dan Meess to 
John Fazio, “Estimated STS HLW Piping,” dated December 16, 2003. 

From Appendix F MicroShieldTM modeling results. 

Prepared By: 
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Appendix G 

Peer Reviewed Scaling Factor Calculation for 
STS Valve Aisle Scaling Factor Data 
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Project 
Isotope 

Scaling Factor Calculation for 
STS Valve Aisle Scaling Factor Data 

STS Valve Aisle STS Valve Aisle 
Scaling Factors Scaling Factors 

May 2,2002* September 30, 2004 

U-235 
Np-237 

U-238 
PU-238 

I C - I  4 I 1.24e-06 I 1.31 e-06 1 

7.19e-07 7.60e-07 
7.87e-06 8.32e-06 
5.57e-07 5.89e-07 

1.50e-03 1.56e-03 

TC-99 2.1 3e-04 

U-233 3.39e-06 3.58e-06 

PU-240 

PU-241 

8.1 8e-04 8.65e-04 

1.06e-02 9.97e-03 

IPU-239 I 4.60e-04 I 4.86e-04 1 

Cm-244 
cs-I 37 

3 - 9 0  

2.1 9e-03 2.1 1 e-03 
1.00e+00 1.00e+00 
9.61 e-01 9.58e-01 

I ~ m - 2 4 3  I 8.99e-05 I 8.96e-05 ~~ 1 

* From R I R-403-007 
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Appendix H 

Waste Tank Farm HLW Legacy Piping Calculations 
(THOREX Waste Line 7P120) 
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Project 
isotope 

* 

** 

1/01 I1 987 
9/30/2004 

Prepared By: 

Peer Reviewed By: 

C - I  4 

TC-99 

1-1 29 

Waste Tank Farm HLW Legacy Piping Calculations 
THOREX Waste Line 7P120 

Curies* Curies/Gallon** 

1.30e-01 1.09e-05 1.09e-05 

1.04e+02 8.75e-03 8.75e-03 

< I  .80e-01 1.51 e-05 1 S I  e-05 

THOREX Radionuclide Distribution 

U-233 

U-234 

U-235 

2.09e+00 1.76e-04 1.76e-04 

2.1 7e+00 1.83e-04 1.85e-04 

5.17e-03 4.35e-07 4.35e-07 

U-238 

Pu-238 

Pu-239 

Pu-240 

U-232 1 2.74e+00 I 2.30e-04 I 1.94e-04 

7.1 le -05  5.98e-09 5.98e-09 

4.80e+02 4.04e-02 3.51e-02 

1.54e+01 1.30e-03 1.30e-03 

8.09e+00 6.80e-04 6.80e-04 

Pu-241 

Am-241 

Cm-243 

Cm-244 

c s - I  37 

N p-237 I 3.02e-01 I 2.54e-05 I 2.54e-05 

8.50e+02 7.1 5e-02 3.04e-02 

2.41e+02 2.03e-02 2.1 1 e-02 

2.34e-01 1.97e-05 1.28e-05 

1.37e+01 1 . I  5e-03 5.83e-04 

4.57e+05 3.84e+0 1 2.56e+01 

Sr-90 4.54e+05 3.82e+01 2.48e+01 

From Table 12 of Topical Report DOE/NE/44139-14 “High-Level Waste Characterization 
at West Valley, ‘‘ June 2, 1986(’6). 

For 11,889 gallons of THOREX waste as reported in Reference 16 
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For the THOREX Waste Pipeline 7P120, a residual volume is conservatively estimated to be 7 gallons as shown 
below: 

I Length (Feet) 700 

I I Diameter (Inches) 1 3 I 

Calculate 

I I Schedule 1 40 I 

Line Volume (Gallons) 300 

Radionuclide 

C-I 4 
Tc-99 

Assume 2% Residual Waste Volume 
(Gallons) 
(6 gallons plus 1 gallon in dead leg) 

THOREX Inventory a s  of 
Radionuclide Distribution September 30, 2004 

Decayed t o  9l3012004 2% (7 Gallons) Residual 
(Cilgal) (Curies) 

1.09e-05 7.63e-0 5 

8.75e-03 6.13e-02 

7 

U2331234 

U-233 

For a 7-gallon residual THOREX waste volume and using the decay corrected THOREX waste radionuclide 
distribution concentrations, the radionuclide inventory for Line 7P-120 is shown below: 

1.76e-04 1.23e-03 

_ _ _ _  

Line  7P120 Inventory 

U-235 
Np-237 

4.35e-07 3.05e-06 
2.54e-05 1.78e-04 

11-129 I 1 51e-05 I 1 06e-04 

Pu-239 
Pu-240 
Pu-241 

I U-232 I 1.94e-04 I 1.36e-03 

1.30e-03 9.1 Oe-03 
6.80e-04 4.76e-03 
3.04e-02 2.13e-01 

C m-243 

1 U-234 I 1.85e-04 I 1.30e-03 

I .28e-o5 8.96e-05 

lU-235/236 I I 

cs-I 37 

Sr-90 

2.56e+01 1.79e+02 

2.48e+01 1.74e+02 

I U-238 I 5.98e-09 I 4. I 9e-08 

2.46e-0 1 Ipu-238 I 3.51e-02 I 

I Am-241 I 2.1 1 e-02 I 1 48e-01 

I Crn-244 I 5.83e-04 I 4.0 8 e-0 3 
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Appendix I 

Waste Tank Farm HLW Legacy Piping Calculations 
(8D-2 WasteTransfer Line 7P113) 
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Radionuclide 

C-14 

Tank 3D-2 1 
Sample 02-1 765 Decay Corrected t o  

December 19,2002 September 30, 2004 
(pCi/ml) ( / IC i/m I )  
9.79e-05 9.79e-05 

Tc-99 
1-1 29 
U-232 
U-233 

1.16e-04 1 . I  6e-04 
<8.21 e-05 8.21 e-05 

2.06e-05 2.02e-05 

8.60e-06 8.60e-06 

U-234 
U-235 
Np-237 
U-238 
PU-238 

PU-239 
PU-240 
PU-241 
Am-241 
Cm-243 
Cm-244 

4.1 Oe-06 4.1 1 e-06 
3.30e-08 3.30e-08 

5.1 7e-06 5.17e-06 
4.21 e-07 4.21 e-07 

1.37e-03 1.35e-03 

9.07e-04 9.07e-04 

6.93e-04 6.93e-04 
1.34e-02 1.23e-02 

5.77e-03 5.79e-03 
2.49e-05 2.38e-05 
6.51e-04 6.08e-04 

Prepared By: 

c s - I  37 
Sr-90 

2.32e+00 2.23e+00 
1.88e-01 1.80e-01 
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Length (Feet) 
D i a m e t e r (I n ch es) 
Schedule 

For the Tank 8D-2 Pipeline 7P113, a residual volume is conservatively estimated to be 15 gallons as shown below: 

50 
3 
40 

1 Reference Drawings: 8A-L-1, 8A-L-2, 8A-L-9, 8A-L-12, 15R-L-81 

Calculate Line Volume (Gallons) 20 
Assume 2% Residual Waste 4 
Volume (Gallons) 

Radionuclide 

For a 15 gallon residual waste volume and using the decay corrected Tank 3D-2 waste radionuclide distribution 
concentrations, the radionuclide inventory for Line 7P-113 is shown below: 

7P113 Inventory as of 
September 30,2004 

20,0 (4 Gal,ons) Residua, 
(Curies) 

Tank 3D-2 
Sample 02-1765 

Decay Corrected to 
September 30, 2004 

!uCi/m I ) 
C- I  4 

TC-99 
1-1 29 
U-232 

9.97e-05 1.48e-06 
1 .16e-04 1.76e-06 
8.21 e-04 1.24e-06 

2.02e-05 3.06e-07 

U-233 I 8.60e-06 I 1.30e-07 1 

PU-239 

PU-240 
PU-241 

6.22e-08 

U-238 4.21 e-07 6.37e-09 

9.07e-04 1.37e-05 

6.93e-04 1.05e-05 
1.23e-02 1.86e-04 

Cm-243 
Crn-244 
c s - I  37 

Am-241 I 5.7 9e-03 I 8.77e-05 1 
2.38e-05 3.60e-07 
6.08e-04 9.21 e-06 
2.23e+00 3.38e-02 

Sr-90 - 1  1.80e-01 I 2.73e-03 1 

fl L:fvl. Michalczak 
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Appendix J 

MicroShieldTM Modeling Results for M-8 Riser Pump Pit 
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Component or area: M-8 Pit 

Model geometry used: Rectangular Volume 

Given/Facts: 

1 ,  Unshielded probe readings were taken inside the M-8 pit. The highest reading measured 
was 860 mR/hr. 

Assumptions: 

1 .  The pit was modeled using a conservative approach by obtaining the highest dose reading 
measured in the pit and moving the dose point to the outside of the volume. The density of 
the source was determined by using the weight of the equipment inside the pit. 

2. The amount and weight of the equipment was estiniated fiom dimrings. Each piece of 
equipment was identified, put into a file with its dimensions and constituents and a volume 
estimated. The total \rolitme was calculated with an additional 50% of the total added as a 
conservative measure (see attached peer- reviewed calculations) 

3 .  All contamination was assumed to be exclusively Cs- 137 

4. Matei.ia1 in the pit was assumed to be iron. 

5. The pit is assumed to be a regular rectangular shape 

Crilciilritioti: 
Input into the model 

Detector position: Flush with top of pit area, centered geometrically over the pit at a distance of 
2" fiom the surface of the volume. 
Source dimensions: 6' 3" by 5' by 7' 5 1/2" 
Reading modeled: 860 mWhr- 
Source material: Combination of air, piping and components (3005 lbs. see attached peel- 
reviewed calculations) 
Drawings: 
Work Documents/Surveys: WO 0002260 

900D- 1305 sht 1 ? sht.3 and sht. I O ;  900D- 1 170 

Model prepared by E Y Lauber 
Signat&e 'Print name/Date 

7 
Model peer r-eviewed by LL/ .Lg. j d  E B Lachapelle I 1-27 139 

Signatui eiPi i n 1  name/Date 
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Page : 1 
DOS File : M8PitCharacterization_043an12EYL.m~6 
Run Date: January 27, 2004 
Run Time: 11:12:56 AM 
Duration : 0O:OO:Ol 

Case Title: M - 8  Pit 
Description: WTF Characterization of M - 8  Pit based on 860 mR/hr. 

Geometry: 13 - Rectangular Volume 

Source Dimensions 
Length 227.33 cm 7 ft 5.5 in 
Width 190.5 cm 6 f t  3.0 in 
Height 152.4 cm 5 ft 0.0 in 

Dose Points 
- X v - Z 

I i  # I  232.41 cm 76.2 cm 95.25 cm 
3 f t  1.5 in 7 f t  7 .5  in 2 ft 6.0 in 

Shields 
Shield Name Dimension Material Density 

Source 6.60e+06 cm3 Iron 0.2067 
Ai r  Gap A i r  0.00122 

\\ Source Input 
Grouping Method : Actual Photon Energies 

Ba-137m 3.4567e+ 000 1.2790e+011 5.2375e-001 1.9379e+004 
CS-137 3.6540e+000 1.3520e+011 5.5364e-001 2.0485e+004 

Nuclide curies becau erels yCi/cm3 BaIcm3 

Buildup 
The material reference is : Source 

Integration Parameters 
X Direction 
Y Direction 
Z Direction 

Results 
Eneray Activitv Fluence Rate Fluence Rate 

MeV photonslsec MeV/cm 2/sec MeV/cm2/sec 
No Builduo With Builduo 

0.0318 2.648e+09 1.582e-01 1.677e-01 
0.0322 4.885e+09 3.487e-01 3.701e-0 1 
0.0364 1.778e+09 6.282e-01 6.751e-01 
0.6616 1.151e+ 11 2.782e+05 4.436e+05 

10 
20 
20 

ExDosure Rate 
rnR1hr 

No Builduo 
1.318e-03 
2.806e-03 
3.569e-03 
5.393e+02 

Exoosure Rate 
mR1hr 

With Builduo 
1.397e-03 
2.979e-03 
3.836e-03 
8.600e+02 

TOTALS : 1.244e+ 11 2.782ei-05 4.436e+05 5.393e+02 8.600e+02 



Estimate of Mass of Components in the 80-2 M-8 Pump Pit 

I Description Dimensions Ref Dwg Volume Mass 
in3 Ibs 

Seal Ring 
28"-I 50 Ib weld neck flanae - I I I I I I I I I 

28" riser I 28 ]in diameter I 0.75 ]in thick I 31.2 lin long 1 900D-1305 sh 1 I 20571 597 

46 in diameter 0.25 in thick 900D-1170 415 120 

900D-1170 1207 350 

I I I I I I 

Water Spray Upper 1 3/4 lin diameter [Schedule 40 I 225 [in long I 900D-1305 sh I I 60 I 17 

Culvert 18 
Culvert Seal 19 1/8 

6 
Culvert Drain Trough side 22 

. - . .  I I I 

h a t e r  SDrav Lower I 3/4 ]in diameter kchedule 40 I 225 lin lona I 900D-1305 sh I I 60 I 171 
in diameter Schedule 40 6.5 in long 900D-1305 sh 1 206 60 
in diameter 3/8 in thick 900D-1305 Sh 2 108 31 --------- 
in wide 62.8 in Long 114 in thick 900D-1305 sh 2 188 55 
in high 31.4 in Long 1/4 in thick 900D-1305 sh 2 173 50 

IGussets 27 in high 15 lin Long 1/2 in thick 900D-1305 sh 2 608 176 
Motor Extension 10 in diameter Schedule 40 90 in high 900D-1305 s h l 0  1031 299 
Pump Discharge Piping 2 1/2 in diameter Schedule 40 15 ft long 900D-1305 287 83 
Pump Discharge Piping Spare 2 1/2 in diameter Schedule 40 5 ftlong 900D-1305 96 28 
,Culvert Drain Piping 2 in diameter Schedule 40 5 fl long 900D-1305 58 17 

- 

Valve Aisle Sump Drain 

STS Return Piping 

Casing Drain Piping 

2 1/2 in diameter Schedule 40 5 ftlong 900D-1305 96 28 
2 1/2 in diameter Schedule 40 5 ftlong 900D-1305 96 28 
1 1/2 in diameter Schedule 40 20 ft long 900D-1305 164 48 

TOTAL 

Peer Reviewed By 

6909 2004 

@. Wchalczak 

I 

50% 10364 
conservatism 

J 
3005 
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Appendix K 

M - 8  Pit to STS Piping Surface Area and Cs-137 Curie Inventory Calculation 
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Estimated Linear Feet of Piping‘’) 

Schedule 40 Pipe (Inches) 

900 

2 %  

Pipe Inside Diameter (Inches) 2.469 

inches 
cm2 

83728.7 
5401 84.3 

Cs-I 37 areal concentration 
, :ci/cm2(2) 

(2) From Appendix E MicroShieldTM Modeling results. 

138 

Prepared By: 

Cs-I 37 1/ Ci 

8 

Peer Reviewed By: 
/ ichalczak’ ‘ 

74545428 
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Appendix L 

Peer Reviewed Radionuclide Inventory for the Balance of the Waste Tank Farm 



Pits 8Q-1, 

and 8Q-5 
8Q-2, 8Q-4, 

Micros hieldm (See Note 1) 

HLW HLW Legacy 
HLW Transfer Legacy Piping Piping 
Trench Piping Pipeline 7P113 to Pipeline 7P120 to 

Tank 8D-2 Tank 8D-4 

1 (See Note 2) Cs-I 37 Curies I Aaed to 9/30/04 

Associated 
STS Pipeway/ M-8 Riser Piping 

STS) 
Shield Structure Pump Pit Piping (M-8 Pump Pit to 

- 
N/A Gallons of Liquid 

N/A 1 .I 8e+02 
(See Table 7) 

74.5 
(See Appendix K) 3.7 414.1 

(See Appendix F) N /A 

4 
(See Appendix I) N /A 

N /A I 392.1 I 3.35 I 64.3 I N/A I (See Note 2) 

N /A N /A N /A 7 
(See Appendix H) 

Aged Tank 3D-2 
Analytical Results 

( ~ L C  ilml) 

Project Aged Batch 10 
Isotope Scaling Factors (VAST 02-1767) 

Aged THOREX 
Aged STS Valve Aisle Scaling Factors Radionuclide 

Distribution 

C-I 4 
TC-99 
1-1 29 
U-232 
U-233 
U-234 
U-235 
Np-237 
U-238 
Pu-238 
Pu-239 
Pu-240 

Am-241 
Cm-243 
Cm-244 
cs - I  37 
Sr-90 

~ _ _ ~ ~  
Pu-241 

2.03e-07 2.03e-07 9.79e-05 1.09e-05 1.31e-06 1.31e-06 1.31e-06 
2.25e-04 3.51 e-05 3.51 e-05 1 .16e-04 8.75e-03 2.25e-04 2.25e-04 

1.04e-09 1.04e-09 1.62e-10 1.62e-10 8.21 e-05 1 H e - 0 5  I .04e-09 
9.1 2e-06 3.85e-06 3.85e-06 2.02e-05 1.94e-04 9.12e-06 9.1 2e-06 

1.49e-06 1.49e-06 8.60e-06 1.76e-04 3.58e-06 3.58e-06 3.58e-06 
1.72e-06 1.72e-06 5.73e-07 5.73e-07 4.11e-06 1.85e-04 1.72e-06 

1.58e-08 1.58e-08 3.30e-08 4.35e-07 7.60e-07 7.60e-07 7.60e-07 
8.30e-06 8.30e-06 5.17e-06 2.54e-05 8.32e-06 8.32e-06 8.32e-06 
1.41 e-07 1.41 e-07 4.21 e-07 5.98e-09 5.89e-07 5.89e-07 5.89e-07 

I .56e-03 1.56e-03 1.56e-03 1.55e-03 1.55e-03 1.35e-03 3.51e-02 
4.52e-04 4.52e-04 9.07e-04 1.30e-03 4.86e-04 4.86e-04 4.86e-04 

8.65e-04 3.21 e-04 3.21 e-04 6.93e-04 6.80e-04 8.65e-04 8.65e-04 
9.96e-03 9.96e-03 1.23e-02 3.04e-02 9.97e-03 9.97e-03 9.97e-03 

1.34e-02 1.33e-02 1.33e-02 5.79e-03 2.1 I e-02 1.34e-02 1.34e-02 
8.96e-05 8.96e-05 8.96e-05 8.96e-05 8.96e-05 2.38e-05 1.28e-05 

2.1 1 e-03 2.11e-03 2.1 Oe-03 2.10e-03 6.08e-04 5.83e-04 2.1 le-03 
1.00e+00 1.00e+00 2.23e+00 2,56e+0 1 1.00e+00 1.00e+00 1.00e+00 
9.54e-01 9.54e-01 1.88e-01 1.80e-01 9.58e-01 9.58e-0 I 9.58e-01 



Associated 

Totals M-8 Riser Piping 
Pump Pit (M-8 Pump Pit 

to STS) 

HLW Legacy STS Pipeway/ HLW HLW 

Shield Structure 
Piping 

Legacy Piping Piping Pits 8Q-I, 

and 8Q-5 

Transfer 
Trench Pipeline 7P113 to Pipeline 7P120 
Piping Tank 8D-2 to Tank 8D-4 

8Q-2, 8Q-4, 
Project 
Isotope 

Balance of Tank Farm Inventory DecayedAngrown to September 30, 2004 

&E?? 
( D '  P 
A 0 0  

g 
S I =  
2 w  
w 
2 

Notes: 

1 Sum of MicroShieldm modeling results: 8Q-1 (0.31 Ci); 8Q-2 (221 Ci); 8Q-4 (0.051 Ci); 8Q-5 (0.75 Ci) 

Am-241 2.96e+00 1.57e+00 8.77e-05 1.48e-01 5.25e+00 
Crn-243 1.99e-02 1.06e-02 3.60e-07 8.96e-05 3.51e-02 
Cm-244 4.67e-01 2.48e-01 9.21 e-06 4.08e-03 8.27e-0 1 
c s - I  37 2.22e+02 1 .I 8e+02 3.38e-02 1.79e+02 3.92e+02 
Sr-90 2.12e+02 1 ,I 3e+02 2.73e-03 1.74e+02 3.76e+02 

2 The aging of MicroShieldTM results was not required since, per the CMP, the surveys were taken within one year of September 30, 2004. 

4.49e-02 8.62e-01 1.08e+01 
7.18e-02 3.00e-04 5.76e-03 

7.07e-03 1.36e-01 1.69e+00 
3.35e+00 6.43e+01 9.79e+02 
3.21 e+OO 6.16e+01 9.39e+02 

Prepared By: 
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Appendix M 

Technical Review and Approval Panel Consensus Statement 
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Technical Review and Approval Panel 
Consensus Statement 

Unit Name (s): Balance of the Waste Tank Farm 

Summary of Technical Approach That Was Utilized: 

From the review of the operational processes conducted in the Waste Tank Farm, the available historic information, and 
previously generated data, the following areas were identified as potential key curie contributors: 

HLW Transfer Trench Piping 
Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5 
STS Pipeway/Shield Structure Piping 
Waste Tank Farm HLW Legacy Piping 
M-8 Riser Pump Pit and associated piping 

HLW Transfer Trench Piping 

co crete waste transfe The HLW Transfer Trench piping is contained within the 500 foot Ion trench. The approximately 
3,000 feet of two- and three-inch Schedule 40 stainless steel piping was used to convey wastes between tanks within the 
Waste Tank Farm and to the Vitrification Facility for solidification. The interior of the HLW Transfer Trench was last 
surveyed in January 2002. However, this data could not be validated due to  a discrepancy in the probe and rate meter. 
Therefore, new dose rate measurements were needed for the Transfer Trench. Using the new dose rates and the Batch 
10 vitrification run isotopic data, the Trench Transfer piping was then modeled, scaling factors developed, and a curie 
estimate was calculated for the residual activity in the transfer piping. 

Pits 8Q-1, 8Q-2, 8Q-4, and 8Q-5 

The 8Q-1, 8Q-2, 8Q-4, and 8Q-5 Pits are approximately 6 feet deep and vary in size from 6 feet by 7 feet to 
13.5 feet by 12 feet. Each pit accommodates the removal pump, jumpers, and flow monitoring equipment required to 
process the waste out of the respective waste tank. The interior of the 8Q-1, 8Q-2, 8Q-4, and 8Q-5 Pits were last 
surveyed in January 2002. However, this data could not be validated due to a discrepancy in the probe and rate meter. 
Therefore, new dose rate measurements were needed for these pits. Using the new dose rates and the Batch 10 
vitrification run isotopic data, the pits were then modeled, scaling factors developed, and a curie estimate was calculated. 

STS Pipeway/Shield Structure Pipinq 

The STS PipewayEhield Structure is located on top of the Tank 8D-1 vault adjacent to the first floor of the support 
building. This concrete and steel structure contains numerous piping runs and structural members that support the STS 
equipment in Tank 8D-1. These facilities were designed for the pretreatment of the HLW PUREX supernatant and 
sludge wash solutions. There was no historical radiological survey data located for the STS Pipeway/Shield Structure. 
However, jumpers in the valve aisle have been surveyed which would be radiologically similar to the pipeway/shield 
structure piping. Dose rate measurements of a valve aisle jumper taken in May 1998 were 1,700 mR/hr. Using the 1998 
dose rate measurement and the existing STS Valve Aisle scaling factors, the pipeway/shield structure piping was then 
modeled and a curie estimate was calculated. 

Waste Tank Farm HLW Legacy Piping 

The HLW Legacy Piping originate at floor nozzles in the CPC. Each line is approximately 500 and 700 feet long and 
constructed of 3-inch Schedule 40 stainless steel pipe and gravity drain to HLW waste storage tanks in the Waste Tank 
Farm. These lines were used for the transfer of all reprocessing wastes to the Waste Tank Farm. PUREX HLW was 
transferred to Tank 8D-2 via Line 7P-113 and for the transfer of THOREX waste to Tank 8D-4, Line 7P-120 was used. 
Subsequent to reprocessing, Line 7P-113 has been flushed by the process plant decontamination solutions and other 
miscellaneous wastes, such as cell sumps and laboratory wastes, that were routinely collected in Tank 7D-2 and sampled 
in Tank 3D-2 before being transferred to Tank 8D-2. The other HLW Pipeline 7P-112, which serviced Tank 8D-1, was 
never used as Tank 8D-1 was the spare HLW receiver tank, Using existing data to compute the radioisotopic 
concentrations of the Tank 7D-2 waste stream and the THOREX waste stream, a curie estimate was calculated 
volumetrically for residual wastes remaining in the piping. 
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M-8 Riser Pump Pit and Associated Piping 

c-I 4 
TC-99 

1-129 
U-232 
U-233 

U-234 
U-235 
Np-237 
U-238 

The M-8 Pump Pit is 75 inches wide by 60 inches long by 90 inches deep and fabricated from 1/4-inch stainless steel. 
The associated supply and return transfer piping plus two spare lines are 2 %-inch diameter Schedule 40 304L stainless 
steel doubly contained in a 200 foot long 20 inch diameter culvert pipe. This system was used to transport the PUREX 
supernatant, sludge wash, and sodium bearing waste water to the STS for treatment. 

7.49e-04 
1.77e-01 
1 ,19e-04 
6.86e-03 
3.39e-03 
2.28e-03 
3.58e-03 
6.82e-03 
3.1 9e-04 

The interior of the M-8 Riser Pump Pit was last surveyed in November and December 2000 during STS flushing 
operations. Surveys were taken through existing valve access ports in the pit cover located 65 inches from the top of the 
pit covers into the pit. Dose rates ranged from 722 mR/hr to 1,244 mR/hr. Using the 2000 dose rate measurement and 
the existing STS Valve Aisle scaling factors, the pipeway/shield structure piping was then modeled and a curie estimate 
was calculated (see Section 7.5.1). 

c s - I  37* 
S r-90 ** 

There was no historical radiological survey data located for the associated piping of the M-8 Riser. However, jumpers in 
the valve aisle have been surveyed which would be radiologically similar to this piping. Dose rate measurements of a 
valve aisle jumper taken in May 1998 were 1,700 mRlhr. Using the 1998 dose rate measurement and the existing STS 
Valve Aisle scaling factors, the associated piping of the M-8 Riser was then modeled and a curie estimate was 
calculated. 

9.79e+02 
9.39e+02 

Curie Estimate 

Conservative curie estimates for the balance of the Waste Tank Farm (aged to  September 30, 2004) are as follows: 

Total Performance Assessment Radionuclides for  Balance of  the Waste Tank Farm* 
(Decayed and Ingrown t o  September 30, 2004) 

Curie Estimate fo r  
Balance of  the 

Waste Tank Farm 

Project 
Isotopes 

I Pu-241 I 8.1 8e+00 I 
Am-241 

* The method for choosing the project isotopes is outlined in WVDP-403, "Characterization 
Management Plan for the Facility Characterization Project" (CMP). 

Cs-I 37 and Sr-90 are not critical radionuclides for the outcome of the performance assessment 
but are reported for completeness per WVDP-403. 

** 
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Using best engineering judgement and available information, the following listed Technical Review and Approval 
Panel Members have reviewed the technical approach and resultant conservative curie estimate for the stated 
arealcell and have reached consensus that the approach and resultant estimate are technically sound for purposes 
of this project's scope as identified in the Characterization Management Plan for the Facility Characterization 
Project (WVDP-403). 

Project Manager: L. E. Rowell 

- 

Project/Balance of Tank Farm Cell Lead: J. M. Fazio 

Project Cell Lead(s): E. B. Lachapelle 

Radiation Engineering and Dosimetry: E. Y. Lauber 

Radiation Protection: 

Decommissioning Planning: 

Analytical and Process Chemistry: 

R. L. Hazard 

D. R. Westcott 

C. J. Maddigan 

, ' I  

(Sig n at u /e/d at e) 

- Q / < E L x  '07 .k: L. J -  /7- L3y 
(Si g n a t u re/d a t e) 

@$at u re/d a te) 
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